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SUMVARY

Three objectives are commonly associated with school feeding
prograns (SFPs): (1) to increase school enrollnment and attendance
anong school -age children; (2) to inprove the nutritional status of
children in school; and (3) to inprove the cognitive or acadenic
performance of these children. This study exam nes and assesses
enpirical evidence regarding the hypothesized rel ati onshi ps anong
SFPs, school attendance, enrollnent, cognitive devel opnent, and
academ c performance. 1t also uses research findings to derive SFP
desi gn recomendations. Finally, the study proposes an agenda for
a needed operations research project on how SFPs infl uence
attendance, enrollnent, cognitive devel opment, academ c
performance, and nutritional status.

Four types of studies have been conducted to assess the inpact
of SFPs on attendance and enrollnment: retrospective anal yses,
conmparative studi es, nonconparative studies, and studi es exam ni ng
the determ nants of school attendance and enroll nent. To date,
retrospective anal yses (of which three are revi ewed) have not
yi el ded results in which decision-mkers can have confidence. Most
fail to use enrollnment ratios based on solid denographic data, |ack
data on contextual variables that mght influence school
attendance, and do not report |ongitudinal changes. Because of the
i nherent weaknesses in this type of study and the inconclusive
nature of their findings, they do not |end support for the
hypot hesi zed rel ati onshi ps anong SFPs, attendance, and enroll nment.

Si x studies are revi ewed that exam ne the inpact of SFPs by
conmpari ng data on attendance and enrol |l ment between SFP and non SFP
schools. Most were inconclusive. The evidence suggests, however,
that SFPs may be nobst effective in neeting their attendance-rel ated
obj ective in settings where attendance is not already high and
where children cone fromrural, relatively | ow soci oeconom ¢
backgrounds. Several of the studies also point to the need for
programregularity to achieve an inpact on children's school - goi ng
habits. These findings suggest the inportance of targeting
practices that take into consideration both need and the
probability that programregularity can be maintai ned.

Ei ght studies covering eleven different countries exam ne the
i mpact of SFPs on attendance and enrollnment using prinarily
i mpressionistic data drawn fromteachers. Mst of these failed to
provide control groups. Significantly, seven of the eight noted a
positive programmatic i npact on attendance and enrol | nent, whereas
only one drew m xed concl usions. However, their methodol ogica
i mpreci sion makes these findi ngs suspect.



Two studi es exam ned how nutritional status influences schoo
attendance and enrol |l ment wi thout specifically assessing the inpact
of SFPs. In one study (Guatenala), the researchers concl uded t hat
when economic and fam |y background factors were held constant,
size (a proxy for nutritional status) and health of children acted
as i ndependent, positive determinants of both attendance and
performance. This study suggests that where SFPs can be designed to
have an inpact on nutritional status, inpacts on attendance and
performance will also be achieved. Thus, proper targeting and the
provi sion of an adequate ration becone design issues rel ated not
only to changes in nutritional status, but to attendance and
performance outcones as well. The second study (Terai, Nepal)
reported simlar findings; nutritional status contributed
positively and significantly to the probability of a child's being
enrolled in school. This study also found that the influence of
nutritional status variables on enrollnent may di ffer between boys
and girls.

The general conclusion one can derive with respect to SFPs,
enrol Il ment, and attendance is that feeding prograns seemto nmake a
di fference when there is a good fit between SFP design and the
environment in which the program operates. Judging fromthe
literature, however, this fit is sonetinmes not present or the
evi dence to support it is inconclusive. SFP inpact appears to be a
function of program ecol ogy; neverthel ess, crisp guidelines and
i ncontrovertible findings are not available to aid decision nakers
in formulating policy for a variety of ecol ogical settings.

This report al so exani nes SFP i npact on cognitive devel opnent
and academic performance in school by review ng three types of
studies: (1) those that are concerned with the rel ationship between
di et and cognitive devel oprment in general; (2) those that exani ne
the rel ationship between SFP participation and cognitive
devel oprment in devel oping countries; and (3) those that anal yze the
rel ati onship between SFP participation and cognitive devel opnment in
industrialized nations.

Cognitive function may be defined as the ability to | earn
categories, to process and structure information, and to | earn and
react to social and environmental cues. MIld to noderate
mal nutrition, although probably not a cause of primary | earning
deficits, does appear to alter processes associated with cognitive
function. Passivity, apathy, shortened attention span, reduced
short-termnenory, failure to acclinate to repetitive stinmuli, and
a lag in the devel opnent of sensory-integrative capacity are al
associated with mld to noderate malnutrition. These dysfunctions
prevent children fromtaking maxi mum advantage of their |earning
environments. Thus, children with protein caloric
mal nutrition tend to function at reduced | evels of cognitive
devel oprment and acadeni ¢ achi evenent. One study, for exanple,
showed that current diet was the single nost significant predictor
of classroom achi evenent.

M| d-to-noderate nmalnutrition acts synergistically with social
and environnental factors. The risks for a mal nourished child,
living in a culture of poverty, are nultiple, interactive, and
cunul ati ve. However, both human and ani mal studi es show that a
devel oprental ly facilitative environnment can alleviate the
potentially harnful consequences of nalnutrition. The consequences
are reversible and susceptible to remedi ati on when the child's



environment is manipulated to make it nore conducive to cognitive
growt h. Al though inprovenent in the child's diet alone can lead to
cognitive changes, greater intellectual growh can be achi eved when
the child' s psychol ogical growmh and social environnent also are
enriched. These findings suggest that SFPs can reach their full
potential only when they are designed as part of a broader
intervention strategy to address devel opnental |ags or deficiencies
in students.

Four studies dealing specifically with the inpact of SFPs on
cogni tive devel opment and academ ¢ achi evenent in devel opi ng
countries are reviewed in this report. The failure to report
basel i ne data renders two of theminconclusive. The other two
suggest that factors exogenous to SFPs exert as much influence
school performance as do feeding prograns. Despite this, none the
SFPs reviewed incorporated into its design any feature that m ght
nmtigate the inpact of these "intervening" factors. A need exists
to recast the SFP as a nore integrated effort to renedy deficits
caused by the interaction anobng acute malnutrition, hunger, and a
devel oprental ly nonfacilitative home environnent. The necessity of
an integrated approach notw thstanding, the inportance of an SFP's
i mpact on the alleviation of hunger and the inprovenent of
nutritional status should not be underestimated. Cotten, in his
analysis of an SFP in Haiti, found, for exanple, that 7 percent of
the variance in 1Q scores could be explained by mal nutrition. He
al so found that where the quality of education opportunity was | ow,
it was especially inportant to alleviate hunger for student
| earning to take place. {1}

Studies on SFPs in this country have tended to | ook at either
short or |ong-term behavioral effects. Six studies on short-term
effects are reviewed in this report. Mst enphasize norning
feedings and the effects of hunger on classroom behavi ors;
as a group they yield conflicting results. It should be noted,
however, that subjects were not necessarily mal nourished. The
studi es do suggest, however, that the provision of breakfast may
benefit students enotionally and enhance their capacity to work on
school -type tasks.

Long-term behavioral effects of SFPs were evaluated in five
studies. They fail to denobnstrate conclusively significant rel a-
ti onshi ps between feeding and school perfornance. Al are narred by
serious met hodol ogi cal short com ngs.

Section 4 of this report exam nes how SFPs can contribute to
the i nprovenent of a school systems internal and externa
efficiency. Particular attention is given to how feedi ng can becone
a springboard for cognitively oriented interventions that will
allowthe SFP to reach its full potential as an intervention
strategy designed to have inpact on both attendance and acadenic
perf or mance.

The study's concluding section identifies three issues that
need to be addressed systematically through an operations research
project: (1) Wat kinds of changes do SFPs pronote and for whon?
(2) To what extent are those changes interdependent? (3) Gven a
particul ar set of ecological conditions, what is the ideal SFP
design to pronote inprovenents in enrollnent, attendance, and
academ ¢ achi evenent ? The net hodol ogy proposed consists of seven
different treatnment types (snack only; breakfast only; lunch only;
and each of the above neals conbined with a cognitive intervention)



applied in each of four markedly different ecological settings. One

country is recommended as the research site and a 3- to 5-year

study duration is proposed. Such a project is needed if the rea

and potential inpact of SFPs is ever to be assessed.

{1} Jiel Cotten, "Eval uatiohnh Research on the PL 480 Title Il Schoo
Feeding Programin Haiti" (Port-au-Prince: USAID Haiti, February,
1982

1. I NTRODUCT1 ON

Foreign aid is essentially a conprom se between the "have" and
"have not" countries of the world, a cross between what donor
nations are willing or able to provide and what recipient nations
actually want. The fit is not always perfect. Bilateral assistance
prograns, in particular, are as nuch products of donestic as
i nternational econonic and political realities. These forces often
operate to wi den the gap between what devel oped nati ons want and
what donor nations give. Wen a programcan neet the differing and
often conflicting priorities of both sides of the devel opnent
assi stance equation, support for it is alnost always broad, deep
and unquestioned. Such a program-- representing the essence of
positive sumgane thinking -- responds to the needs of varied and
often conpeting constituencies in ways that are readily perceptible
to all.

School feeding prograns supported by the Agency for International
Devel opnment (AID) through its Food for Peace operation appear to be
the enbodi nent of such wi n-wi n ganmesmanshi p. They, along with other
Food for Peace prograns, futher the aspirations of an inportant
constituency in Arerica's heartland, the farner. New markets for
surplus products are generated, and donestic price levels for
targeted conmodities are nmaintai ned. |ndeed, with the possible
exception of aid ot Israel, there is probably no U S. foreign
assi stance endeavor that generates nore sustai ned or vocal constituent
support than Food for Peace. It serves as a cornerstone of both
donmestic and international U S. foreign aid program

On the other side of the coin are the coin are the needs nmet in
devel opi ng countries through Food for Peace, Title Il of PL 480.

These prograns are, in a nutshell, politically very popular. Oten,
they constitute an inportant, tangible sign that a national
governnent is conmitted to hel ping the rural or urban poor. It is

wi dely held that school feeding progranms (SFPs) hel p quench the
ever-growing thirst for education (and its attendant benefits) anong
the poor by renoving roadbl ocks al ong the path to | earning.

Two principal argunents relating to the renoval of "road
- bl ocks" have been advanced in behalf of SFPs. First, the provision
of a snack or neal serves to increase school attendance and
enroll ment. Food, in this context, is thus seen as a neans to
of fset some or all of the costs of attending school, including
expendi tures for books, fees, uniforns, supplies, and transport, as
well as a child's foregone earnings. A second argunent in support
of SFPs is that they inprove a child's ability to benefit from
i nstruction by renoving hunger or nutritional deficiencies as
obstacles to learning. |Inplicit in this argunment is the belief
that, by and |l arge, SFPs reach a nutritionally needy segnent of the
school -age population with a ration that is nutritionally adequate



to overcone these needs. The validity of this argunent al so depends
on the strength of the relationship between cognitive functioning
and nutritional status.

These argunents | end support for the three objectives nost
commonly associ ated with SFPs:

1. To increase school enrollnment and attendance anong
school -age children

2. To inprove the nutritional status of children in schoo
3. To i nprove the cognitive or acadenic performance of these
chil dren

Yet, SFPs differ fromone another in nany significant ways.
For exanpl e, sonme SFPs provide only a snack, whereas others offer
a conplete neal. Sone rely solely on donated products; others
suppl enent themwi th locally purchased comobdities. Even anong
prograns that offer conplete neals, size and conposition of ration
vary widely. SFPs also differ significantly in terns of the
popul ati ons they serve. Sone reach predomn nantly mal nouri shed
children, whereas others do not. Simlarly, some operate in
settings where prinmary school enrollnment reaches nearly universa
proportions, whereas others are conducted in conmunities where only
a small nminority of the population conpletes 5 or 6 years of

school. Gven this wide variety of program characteristics and
context, it stands to reason that SFPs will vary according to the
results they achieve. Indeed, this is the case.

This study is concerned with three issues. First, through a review
of the literature, it exam nes and assesses the enpirical evidence
that exists to support the hypothesized rel ati onshi ps anong SFPs,
school attendance, enrollnment, and acadenic perfornance. Both the
rel ati onshi ps and the nethodol ogi es used to posit the relationships
are scrutinized. Second, it uses this exanination of enpirica

evi dence to distill SFP design reconmendati ons for varying
contexts. Not all countries face the same problens; nor will the
three objectives typically associated with SFPs be weighted equally
by all devel oping countries. Differing weightings and concerns
inmply variations in programdesign. Future research needs is the
third issue dealt with in this study. Areas in which additional

i nquiry woul d be useful are identified, and nethodol ogi cal
reconmendati ons for how such work night be conducted are presented.

This study has been shaped by sonme very inportant assunptions
about SFPs. Forenpbst anong these is that the program has great
appeal to a broad range of interest groups in the United States and
abroad. In the United States, lay enthusiasmis for the Food for
Peace programin general rather than for any of its specific
conmponents, whereas in devel oping countries, SFPs in particular
enj oy popularity anong parents, planners, and politicians. Such
appeal may make it difficult to discontinue SFPs altogether or even
significantly reduce support for them unl ess strong research
designs yield incontrovertibly negative findings.

A second assunption about SFPs concerns the range of inpacts
they might exert. Al students of the devel opnment process know t hat
any planned intervention brings about a series of secondary
changes, only sone of which are foreseen. Robert Hanvey has noted
that when a change is nade within a system there is no such thing



as-a side effect, only a surprise effect.{1} In the case of SFPs,
the potential for secondary changes is enornous and can influence
al nost every aspect of the recipient country's social, economc,
and political structure. Neverthel ess, nobst researchers have
limted thensel ves to assessing inpact in terns of attendance,
academ ¢ performance, and nutritional status.

Figure 1 illustrates this point by suggesting the kinds of
pl ausi bl e changes SFPs night bring about -- either intentionally or
unintentionally -- in a society's basic structures.

Very few of these plausible relationships are addressed in the
literature, and, where nention is nade, the data are largely

i mpressionistic. Yet these kinds of relationships -- nost of which
are long termin nature -- nay exert nore influence on the course of
a country's devel opment than the short-term causal |inkages

general ly assuned between SFPs and attendance, performance, and
nutritional status. Only when retrospective or prospective research
is conducted to assess the strength of relationships sinilar to the
ones listed in this section can the nerits of SFPs be fully
consi der ed.

The remai nder of this study is presented in four sections. In
the two that follow, topical reviews of the literature on SFPs are
presented. Respectively, Sections 2 and 3 single out for special
consi deration studi es exanining the inpact of SFPs on school
attendance and enrol |l ment and cognitive devel opnent. Each study is
reviewed in terns of its findings and the nethodol ogy enpl oyed in
order to identify inplications for the design of SFPs as well as
for future research in this area.

Al t hough the question of SFP inpact on nutritional status is
not directly discussed in the main text of this report, two
appendi xes provide insight into this question. Appendix A
sumarizes in matrix format key findings, mnethodol ogies, strengths,
and weaknesses of all major international studies concerned with
measuring SFP effectiveness. Data on how SFPs have contributed to
nutritional status changes are presented there. Appendix B uses the
same format to sumarize the conclusions drawn by U S. researchers
in eval uating donmestic SFPs.

{1} Robert G Hanvey, An Attainable d obal Perspective (New York:
d obal Perspectives in Education, June 1982).

2. A REVI EW OF THE LI TERATURE: SCHOOL ATTENDANCE AND ENROLLMENT

Four principal types of studies have been conducted to assess
the inpact of SFPs on attendance and enrollnent. The first type,
retrospective analysis, involves the measurenent of changes in
school attendance or enroll ment when SFPs are tenporarily or
permanent|ly discontinued. Thus, program presence is treated as the
i ndependent variable, with attendance or enroll nment considered as
the dependent variable. A mjor weakness of this design is that
program suspensions, if perceived as tenporary or if passed
unnoticed by parents, are not likely to exert the sane kind of
i nfluence on attendance as total program di scontinuation. |ndeed,
parents may "grin and bear" such short-terminterruption of service
preci sely because they have confidence that the programw || be



restored.

A second type of study is conparative. School attendance and
enrol Il ment data for SFP and non- SFP schools are conpared to discern
the relative inpact of SFPs on the dependent vari abl es. Frequently,
the conparison is based on inpressionistic data rather than on
actual records. Furthernore, the essential fallacy of such studies
is the assunption that SFP and non- SFP school s are conparabl e.

Where targeting of schools occurs, it is reasonable to assume najor
di f ferences between SFP and non- SFP schools in terns of such
i mportant determ nants of school attendance as soci oecononic
status, distance of pupils fromschool, and teacher quality.

A third type of study is nonconparative. This nethodol ogy
seeks to gauge the inpact of SFPs on attendance and enrol |l nment for
a group of schools without the use of controls or conparative
frameworks. By and large, studies in this category rely on
i mpressionistic testinony fromteachers concerni ng changes in
school attendance. The findings are suspect on a nunber of grounds.
First, respondents night attribute an inpact on attendance to the
programif they think their responses night in some neasure
i nfluence the programi s continuation. Second, the conventiona
wi sdomis that SFPs affect attendance favorably.

Therefore, teachers conmenting on this relationship may not be
willing to substitute their own judgnment for what they believe
ought to happen

The fourth type of research that has a bearing on the
rel ati onship between SFPs and enrol |l nent or attendance does not
deal directly with SFPs but rather with an analysis of schoo
attendance or enrollnment deternminants. |In particular, these studies
exam ne the relative inpact that such variabl es as soci oecononic
status, verbal functioning, gender, and correlates of nutritional
status (primarily height and wei ght) exert on school enroll nent.
The reason for including this type of study in a discussion on the
rel ati onship between SFPs and attendance is that such research
provides two kinds of inportant insights. First, it sheds |light on
the extent to which nutritional status influences school enroll ment
or attendance. |If it could be shown, for exanple, that nutritiona
status is a critical determ nant of attendance, then a-1logical
argunment favoring SFPs that are adequate to affect a child's
nutritional status could be advanced. Even if other types of
studi es suggest a negligible or tenuous relationship between SFPs
and attendance, a case in support of SFPs night still be nade if
those SFPs with margi nal inpact on attendance were al so the ones
that had narginal inpact on nutritional status.

The second set of insights that such studies provide concerns
why some children go to school while others do not. School feeding
in part represents an inconme transfer program The assunption has
been that this incone transfer mght offset some of the costs of
schooling. It is further assunmed that wi thout such transfer
paynents, schooling costs might be prohibitive for a targeted
segnent of the school -age popul ation. The research on determ nants
of school attendance provides a franmework for testing such
assunpti ons.

In organizing a review of literature along topical lines, it
is possible to distort the researcher's intention somewhat by
implying that the study in question dealt only with the issue under



consi deration. Frequently, this is not the case. Many of the schoo
attendance studies presented in this section, for exanple, also
exam ned SFP inpact on cognitive or nutritional status. Likew se,
sonme studi es that appear nethodol ogically weak with respect to how
changes in school attendance were captured may have been nuch
sounder in their approach to neasuring changes in nutritiona

status or cognitive devel opment. Nevertheless, in this section only
those research procedures and findings that directly relate to
school attendance and enrol |l ment are di scussed. Were academ c
performance i npact was al so treated systematically, an analysis of
the findings and nethodol ogy used to derive them appears in Section

3. Readers who wish to have a fuller understanding of each study's
scope shoul d consult Appendix A There, all research questions and
findings are summari zed for each study |isted.

2.1 Retrospective Analysis Studies

Three studi es | ooked at the inpact of program disruption or
suspensi on on attendance. One found a positive relationship between
SFPs and attendance; the other two reported little clearcut
evi dence of significant inpact.

The strongest relationship was presented in the 1982 eval uation
of the PL 480 Title Il programin the Dom nican Republic. {1}

In 1962 a school lunch programwas initiated in the Domi nican
Republ i ¢ under the sponsorship of CARE. By 1978, over 214, 000
children throughout the country were being served daily. |In that
same year, CARE and the Dom ni can Governnment began di scussi ons on
ways to shift the programaway fromits al nost conplete reliance on
donated commpdities. As a result, in 1979, the Covernnent nopved to
term nate the CARE-adm nistered PL 480 portion of the school |unch
program However, for a variety of reasons, the planned
substitution of locally produced foodstuffs did not occur. The
out come was a sudden term nation of a very anbitious suppl enenta
feeding program Gall and Eckroad exam ned the inpact of this
di sl ocation on primary school enrollnment after the school |unch
program ended, by using data provided by teachers from Santi ago
Rodriguez, a relatively poor region in the country's northwest.

The data examnmi ned were both inpressionistic and quantitative.
A sanpl e of teachers of unspecified size provided conments on how
they viewed the inpact of the programs ternination. There seened
to be uni form agreenent anong teachers that enroll nent had been
adversely affected. The investigators then exani ned enrol | nent
records over 11 years for four primary schools in and around
Santi ago Rodriguez, three of which were small and rural. These
records covered an 8-year period when the |unch program functioned
and a 3-year period (1980-1982) when it did not. They found that in
the 1980-1982 period enroll nments had dropped by 23.4 percent.
Teachers were then asked about any possible causes of this
decrease. They attributed the enroll nent decline exclusively to
term nation of the lunch program The authors conclude, "In the
aggregate, it appears that approximately one-fourth of the children
who woul d ot herwi se be in school have dropped out."{2}

The decline in enrollnment was |lowest for the first grade (17.6
percent) and highest for the sixth grade (29.3 percent). The
overall trend toward enroll nent decline held for both boys and



girls. However, for the |lower four grades -- the ones nobst crucial
for the devel opnent of literacy -- female enroll nent declined nore
dramatically than that of males. |In the first grade, for exanple,
the ternmination of the feeding programwas acconpanied by a 12.5
percent drop in male enroll nent conpared with 23.3 percent for
femal es. Because nore boys than girls had been enrolled in these

| ower grades, the effects of the school |unch programs

term nation, according to the authors, were felt disproportionately
by girls.

The investigators al so conpared the enrollnment data for the
three rural schools in their sanple to the urban one. They found an
average enrol Il nment decline of 3.1 percent in the rural schools
conmpared with 14.2 percent for the urban school. They concl uded
that the effects of the progranis termination appear to be nmuch
greater in rural schools, although for both settings the inpact was
negative. Furthernore, the differential effects on boys and girls
of termnating the lunch programwere particularly noteworthy in
rural areas. There, in the first grade, for exanple, female
enrol | ment declined by 43 percent, while the conparable figure for
mal es was only 19 percent. |In the urban school, however, the
negative effects of the lunch progranis ternination appeared to be
simlar for boys and girls.

Because this study is the strongest retrospective analysis in
support of a positive rel ationship between enroll nment and SFPs, it
is inportant to assess the nethodol ogy used in order to determ ne
how nuch confi dence can be placed in the findings. The nost serious
limtation is that no denographic data are given for the
comuni ties under exami nation. Did the nunber of school -age
children decline? W do not know. It would have been far nore
useful to have reported changes in enrollnment ratios rather than in
the absol ute nunber of children enrolled. Thus, the question of
attribution remains largely unresolved. Although we do know t hat
enrol | ments declined, we do not know whether this was prinarily a
consequence of SFP di scontinuation or any one of several possible
changes including out mgration, decreases in nunber of school -age
chil dren, econonic hardship, parental dissatisfaction with the
schools, or the availability of alternative education
opportunities. The size of the sanple, four schools in one region
does little to dinminish concern for the possibility that
i ntervening vari abl es may have confounded the rel ationship.

On the other hand, the study offers several potentially
i mportant nethodol ogi cal advantages. |If the question of
attribution were resolved by reporting enrollnment ratios and by
provi ding nore data on contextual variables that can influence
school enrollnment, or if we could substantiate that "all other
things were equal," the study woul d make a val uabl e contribution
because it offers the possibility of treating the presence or
absence of an SFP as the only dependent variabl e influencing
enrollment. Problens of a control group are obviated, and
conparability of data can be assured. Furthernore, because the
study deals with program di scontinuation rather than a tenporary
di sruption in service, there would be no doubt, if proper care had
been taken to account for potential intervening variables, that
parental action stenmed from a cl earcut understanding of the SFP' s
future unavailability.

A second retrospective study that exanines the inpact of SFPs
on attendance was done by Drake et al. in 1982.{3} The authors



exam ned retrospective attendance data in Sri Lankan schools to
determne the rel ati onshi p between SFPs and attendance. "Though
subject to nultiple interpretations, the analysis . . . does point
towards a positive relationship between attendance and school
feeding."{4} Three strategies were enployed to neasure the inpact of
a biscuit distribution programon school attendance.

The first was designed to neasure |ong-terminpact by
conmpari ng school attendance in the only years during the last 50
when school feeding was discontinued with the attendance when the
bi scuit program per se but included all school feeding activities.
Enrol Il ment ratios were devel oped by estimating the school -age
popul ation fromthe country's total popul ation and then cal cul ating
the proportion of children enrolled by using actual enroll nment
data. Wth this approach, they found a clear increase in the
enroll ment ration starting in 1957, the year school feeding was
resuned. The authors note that they can identify no other
vari abl es that can account for this change and therefore suggest
that institutional cessation of SFPs seens to induce a decline in
school enroll nent.

A second strategy involved exam ning the inpact on attendance
of tenporary program suspensions. This involved tracking attendance
in several schools before and after a biscuit shortage in 1981
caused by production and distribution problens. For a 3-nonth
period, many districts received no biscuits. Four schools that
experienced stoppages were paired with ten that had uninterrupted
prograns. The authors posited that the schools with interrupted
prograns woul d al so experience unusually high decreases in
attendance. However, when attendance figures were averaged, there
was no noticeable drop during the biscuit stoppage. This nay have
been due to one of two possible causes. A tenporary program
di sl ocati on nay not cause a decline in attendance because children
continue coming to school with the expectation that feeding will
resune at any nmonment. O, it could be that biscuits (as opposed to

full lunch prograns) are not nmuch of an inducenent to come to
school and therefore exert relatively little influence on
attendance or enrollnent figures. It should be noted that the

| ongi tudi nal study the authors conducted as part of their first
strategy did not involve biscuits but sonme unspecified feeding
intervention that may have involved a | arger or nore econonically
val uabl e ration.

The authors al so considered conparing enroll nment in grades
with institutionalized SFPs to those without them Such a break
occurs after the sixth grade, on conpletion of primary schools. The
team did not, however, inplenent this approach, which would have
been questionable, in any case, given the normal decline in
enrol | ment between primary and secondary school s.

The basi c weaknesses in the |ongitudinal portion of this study
are the failure to describe the nature of the feeding intervention
and the lack of data for any contextual variables that night
explain a rise in the enrollnment ratio. Such variabl es m ght
i ncl ude government canpai gns to expand enrol |l ment, overall inproved
econom ¢ conditions, new school construction, general educationa
refornms that nmake schooling nore attractive, or introduction of
i nnovati ons designed to increase the absorptive capacity of
school s, such as split shifts or increases in the nunber of
teachers hired. It may also be that the investigators m sjudged the
si ze of the school -age cohort. Their nmethod for deriving cohort



size was to estinmate it at 20 percent of the total popul ation
However, Sri Lanka nay have experienced, along with many other
countries, a postwar baby boom |f so, by 1957, the proportion of
the country's popul ati on consi dered of school age woul d undoubtedly
be above the 1952-1956 |levels. A failure to note growh in cohort
size woul d have the effect of inflating any enrollnment ratio
derived fromthese data.

The maj or advantage of this longitudinal work is that it did
attenpt to use enrollnment ratios rather than absol ute enrol | nment
| evels. It would have been hel pful to see rural -urban and
nmal e-fenmal e distinctions nade in the data reporting, however. Thi s
woul d have furni shed sonme insight into whether nales or fenal es and
urban or rural children derive any special benefit from SFPs
vis-a-vis attendance or enroll nent.

The third retrospective analysis of the inpact of SFPs on
att endance was conducted in Madhya Pradesh, India by Rewel in
1979.{5} It |l ooked at a lunch programthat provided 80 grans of
grain, 14 grans of protein, and 7 grans of o0il -- a total of 312
calories -- 180 days a year. |Inpact was eval uated by conparing
children with nore exposure to the feeding prograns with those who
had | ess exposure. The children with relatively | ess exposure were
used, in effect, as a control group. It was hypothesized that
attendance in schools with higher efficiency prograns woul d be
hi gher than in | ow efficiency schools. Efficiency was defined as
the total nunber of feeding days divided by the nunber of days in
the school year. Four efficiency |levels were established. The
sanpl e included 4,000 children in grades one through five from 409
schools. A three-stage random desi gn was adopted for selecting the
children. The food storage point formed the unit of sanpling at the
first stage, the schools covered by the storage point were the
second stage, and children within the schools formed the third
stage. Highly inaccessible schools were renoved fromthesanpl e.

Because of the unavailability of I|ongitudinal information on
program efficiency, the schools were grouped de facto at the tine
of analysis. The cutoff points of the four efficiency groups were
defined arbitrarily as | ow (0-60 percent), medium (61-85 percent),
hi gh (86-95 percent), and very high (96 percent and above), so as
to have an al nost equal nunber of schools in each group. It should
be noted that although the difference in feeding days between high
and | ow program efficiency schools was significant, the high
ef ficiency schools distributed food in excess of the target nunber
of feeding days, while food distribution days in the | ow efficiency
schools were close to the target set for the period. An analysis of
children's soci oecononi ¢ background showed that the four program

ef ficiency groups were not really conparable. |In the "very high
ef ficiency" group, 77 percent canme from schedul ed castes and tri bes
conpared to 48 percent for the |ow efficiency group. Furt her nor e,

schools in the low efficiency categories were there primarily as
the result of recent interruptions in comodity delivery, an
unusual experience for those schools.

The data on school enroll nment and attendance were obtai ned
from school records. For each school, the nunber of first graders
in a base year was conpared to the nunber of fifth graders 5 years
|ater to derive longitudinal wastage rates. The investigators found
no evi dence to support the hypothesized i npact of program
ef ficiency on school attendance. |ndeed, for each of the five
primary grades the | ow efficiency schools had higher rates of



attendance than those in the "very high" category.

Linear multiple regression was used to access the relative
i npact of three factors on attendance: education of father, hone
caloric intake, and famly structure. Relatively little of the
vari ance could be explained this way, perhaps because of the
rel ati ve honogeneity of the popul ation and the absence of ot her
significant variables (e.g., education of nother). However, when
| ength of participation in the programwas factored into the
regressi on analysis, the effect of the other three variabl es was
reduced. In fact, nonths of program participation seened to exert
the strongest influence on school attendance. An increase of 1
nont h of program participation, where education of father, famly
structure, and hone caloric intake were taken into account,
resulted in an increase of .136 days of school attendance. The
aut hors suggested that this provides enpirical justification for
the observation that experience with the program and awar eness of
its benefits are factors that affect parental decisions about a
child' s school attendance. The effect of soci oeconom c status on
school attendance was reduced when the total nunber of nonths of
program participation was included in the regression equation.

The maj or weaknesses of this study are cited by the author,
who notes that the inferences that can be drawn are not clear
because of the lack of a control group (an obstacl e caused by near
uni versal participation in the SFP by schools in the region) and
basel i ne data. The four program efficiency groups were fornul ated
for conparison purposes by arbitrarily selecting cutoff points.
They were not conparable in terns of their socioeconom ¢ status,
and the "low efficiency" schools cane close to neeting the target
nunber of feeding days. Mst had al so suffered only recent program
di sruption; during the bulk of the review period, their programns
were operating very regularly. Thus, parents were able to view
di sruptions as tenporary breaks rather than | ong-term phenonena.

The study is particularly significant, however, for the |ight
it sheds on SFP participation as an independent variable
i nfluencing school attendance. The use of multiple regression to
expl ain any variance caused by this variable is appropriate. The
fi ndi ngs suggest the need to comuni cate to parents about program
benefits if inpact on attendance is an objective.

This review of three retrospective studies suggests that such
research, although nethodol ogically prom sing, has not yet vyielded
results which decision-nakers can use with confidence. |n general
they could be inproved by incorporating the followi ng features:

-- The use of enrollnment ratios based on solid denographic
dat a

-- The presentation of data on contextual variabl es that
nm ght influence school attendance

-- The use of multiple regression to explain any variance in
school attendance attributable to contextual variables

-- More attention to parental perceptions concerning the
causes and probabl e duration of program di sl ocations

-- The use of nore |ongitudinal data



- - The use of multiple sources of data, including children
parents, teachers, and school records

G ven the inherent weaknesses and (in two of the cases)

i nconcl usive nature of the findings presented, this type of study

does not |end support to the hypothesized rel ati onshi p bet ween SFPs

and attendance. However, retrospective analysis appears to be a

prom sing neans of assessing inpact because it elimnates the need

to withhold food deliberately froma matched sanpl e of schools.

And, if contextual variables are neasured and adequately accounted

for, results should be trustworthy. It should be noted that a

variation on a retrospective study would be prospective anal ysis,

i n whi ch changes brought about by the introduction (rather than

di scontinuation) of an SFP are carefully nmeasured and assessed. The

same net hodol ogi cal suggestions offered for the design of

retrospective studies would al so apply to prospective anal yses.
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2.2 Conparative Studies

Si x studi es exam ned the inpact of SFPs by conparing data on
att endance and enrol | nent between SFP and non- SFP school s. Most
wer e inconcl usive, although the reasons for the | ack of clearcut
evi dence vari ed.

Both Roy and Rath's eval uation of the school lunch programin
Orissa, India{6} and Cotten's work in Haiti{7} suggest positive
rel ati onshi ps anong SFPs, attendance, and enrol | nent. However, in
bot h cases, this nay have been influenced by the sel ection of
school s for the feeding program

The Orissa researchers obtai ned data on enrol |l nent, attendance,
absent eei sm and dropout rates were conpared for schools wth
feedi ng prograns and those without them Based on the survey and
other official records, the researchers divided the state into the
following strata: (1) four predominantly tribal districts in which
virtually all accessible schools were in the feeding program so no
conmparative sanple of schools w thout SFPs could be drawn; and (2)
nine nontribal districts, in which schools with and w t hout SFPs
coul d be sel ected by random procedures and matched on vari ous
criteria.



In the nontribal districts, a related sanple of non-SFP
school s was sel ected, matching the village and school on various
criteria. These included simlarity in size of school (+ 20
percent), village population (+ 30 percent), and the proportion of
cultivators in the village (+ 10 percent). Wthin each school, a
random sel ecti on of 10 boys fromthe third and fourth grades
conmbi ned was made. | naccessible schools were dropped fromthe
sanpl e.

The basic thrust of the research was to conpare a group of
children participating in an SFP with a conparabl e group that was
not. Statistical procedures used for this purpose included
correlation analysis for itemto-itemreliability, Pearsonian
correlation to test associ ati on between vari abl es, and the chi
square goodness of fit test to conpare sanples on various criteria.

The authors concluded that the SFP did seemto affect
enrol Il ment positively, particularly for |ower, prinmary grades
(especially the first) and especially in the tribal areas. They
al so noted a snmall decrease in absenteeismfor SFP schools; once
again this was particularly observable in tribal areas and
especially for the first grade. However, only in the upper prinary
school |evel of nontribal districts was there substantially higher
attendance in the SFP than non-SFP schools. Qher differences
observed in enroll nent and attendance, the authors note, could be
attributed to the selectivity of the feeding programitself.
However, a careful analysis of 3- to 5-year |ongitudinal data
i ndi cated that SFP schools had | ower dropout rates, although in the
survey year the opposite was true. Were the feeding program had
operated nore than 300 days in the 2-year period preceding the
study, a decrease in absence in the SFP schools was noted; thus,
hi story of program participation (as in the case of Madhyda
Pradesh) seens to explain sonme variance in attendance.

Three shortcom ngs in the nethodol ogy sonmewhat mar the
useful ness of these findings. First, the enrollnment data were
reported in terns of the absolute nunber of enrolled students
rather than as enrollnment ratios. The authors' concl usions
regarding the relatively sangui ne i npact of the programon students
intribal areas is particularly weakened by the absence of these
data. It nay well be that such students forma |arger cohort in the
villages fromwhich favorable data were reported. This sane type of
failure to report data in relative as well as absolute terns al so
makes it difficult to assess inpact of the program on attendance.
The authors note, for exanple, that although the SFP school s have
| arger enrollments and actual attendance than the non-SFP school s,
there was no significant difference in absenteei smrates between
the two types of schools, either by class or for the school as a
whol e. Neverthel ess, they pose nost of their discussion and
conclusions not in terms of rates but nunbers of days present.

A second weakness concerns the construction of the sanple and
the conparability of SFP and non- SFP schools. The random sel ecti on
nmet hod used a probability in proportion to size procedure. Thi s
gave larger schools a higher probability of being sel ected. Anot her
bias stens fromthe fact that in the tribal districts, the bigger
school s are those with the | argest nunber of nonschedul ed caste and
nontri bal students. By and |arge, these schools are deliberately
not covered by the program Furthernore, SFP schools have nore
tribal students and a smaller nunber of upper caste children than
non- SFP schools. This neans that either the SFP schools are



attracting nore tribal students or that the program systematically
sel ects schools with nore tribal students. |If the latter assunption
is indeed the case, attribution to the programof gains in
enrol Il mrent and attendance by these students nmay be spuri ous.

Athird limtation of the study is the failure to exam ne
vari ance in school attendance, enrollnment, and dropout rates in
ternms of socioeconom c status and rel ated variables (e.g., education
of father or nother) using nultiple regression. This would
have strengthened considerably the inference drawn by the
investigators that the programexerts relatively nore influence on
the attendance and enrol |l ment habits of students in tribal areas.

The maj or strengths of the study include the attenpts (if
somewhat marred) to use tightly constructed control groups and
careful statistical analysis. Another strength in the methodol ogy
in the use of "case study" type interviews to probe trends. Thus,
for exanple, a sanple of students was asked to explain their days
of absence. The use of anecdotal and statistical data provides a
potential basis for fresh insights into rel ationshi ps anbng the
variables. Finally, the focus on exam ning differential inpacts of
the SFP is particularly useful and suggests, as in the case of the
Doni ni can Republic study noted earlier, that the inpact of an SFP
on attendance and enrol |l ment nmay well be a function of the
soci oecononi ¢ status of the student popul ation invol ved.

Cotten's study of an SFP in Haiti is sonmewhat sinilar to the
Oissa research in terns of the need it manifests for caution in
interpreting differences between SFP and non- SFP schools. The
Eval uati on was designed to provide information on program
ef fectiveness and inpact. The data base for assessing effectiveness
was drawn froma total of 73 SFP schools and 1,422 children. The
i mpact survey, incorporating a nore rigorous research design, was
linmted to the Departnent of the West, including nmetropolitan
Port-au-Prince. The total sanple for the inpact study was 54
schools (half with SFPs) and 1,034 children. The data base for both
surveys comnbi ned i ncluded 100 schools and 1,936 primary schoo
children. It should be noted that this study is the first part of
a | ongi tudinal research project.

School attendance findings were captured in the inpact portion
of the research. The author notes that although it woul d have been
preferable to use the actual attendance records of individual
respondents, such information was either nonexistent or unreliable.
He also found it inpossible to restrict the selection of students
who nmet the criteria for age and regul ar program participation to
one grade; thus, records would had to have been obtained from
several different teachers, thereby conpounding the |ikelihood of
unrel i abl e data.

The investigator therefore opted for a conprom se approach
wher eby the attendance record of a sanple of 20 students in the
el enentary class was used. The average of their attendance was used
as the attendance rate for that institution.

Sel ection of schools for inclusion in the experinental group
was based on three criteria. First, the feeding programhad to have
been in existence for at |east 2 previous school years without
maj or interruption. Second, school enrollnent had to exceed 100
students to ensure that at |east 20 students would fall in the 9
to Il-year-old age group. Third, the schools had to be accessible



by four-wheel drive vehicle.

Cotten found significant differences between program and
nonprogram children with respect to hone environment. On the
average, programchildren cane froma better soci oeconomc
environment. This finding confounds many of the rel ationships
exam ned, including school attendance. There was a strong
correl ati on between hone environment and attendance in both SFP and
non- SFP schools. Thus, the investigator concluded that the
significant difference between high attendance in program school s
and not so high attendance in nonprogram schools coul d be expl ai ned
by differences in the honme environnent as well as by differences in
the programs. He suggests that this finding denonstrates that
cross-sectional data are not sufficient for neasurenent of inpact;
| ongi tudi nal studies would be nore appropri ate.

The Haiti anal ysis enjoys several noteworthy strengths,
i ncluding the presentation of a strong conceptual nodel to explain
rel ati onshi ps anong dependent and i ndependent vari ables, the sound
use of statistical nethods (including nultiple regression analysis)
to ensure a reasonable interpretation of data, and the forthcom ng
| ongi tudinal study that will append (and perhaps significantly
nodi fy) the findings presented to date.

The conceptual nodel used sought to establish functiona
rel ati onshi ps anong three sets of variables, x, y, and z, where X
and z are independent variables and y represents the dependent
variables inplied in the follow ng three hypot heses.

H: SFPs inprove the nutritional status of primary schoo
chil dren.

H2: SFPs inprove school attendance.
H3: SFPs inprove school performance.

The first independent variable, x, is a neasure of SFP
characteristics; the second, z, neasures background or
environmental factors generally thought to influence y but which are
beyond program control. The research design focused on anal yzi ng
each variable in terns of its accuracy and rel evance to the research
hypot heses and the conceptual nodel, y = f(x,z). This nodel vyielded
the following maj or vari abl es.

Yl: Nutritional status:
Y2: Performance (as neasured by Raven test scores)
Y3: Attendance rate

X: Program exposure (as reflected by ration size, |ength of
time in program conputed | eakage)

Z: Environnmental factors (including nmeasures related to
soci oecononmi ¢ status, quality of instruction, and
extra-program eati ng habits)

The investigator concluded that the best way to determne
whet her the hypot hesi zed i nprovenents were indeed occurring and
attributable to the SFP and not other exogenous factors was to
nmeasure rel ative rates of change in the dependent variabl es over



time in both SFP and non- SFP popul ations, while controlling for the
ef fects of changes in relevant environnmental variables that have a
known correlation with variations in the dependent variables. This
led to the adoption of a |ongitudinal research design, only the
first phase of which has been conpleted. The work done thus far in
ef fect serves as a baseline agai nst which future changes will be
nmeasured. A chi square test will be used to determ ne whether the
di fference between SFP and non-SFP schools, in ternms of their
"inmpact" scores, is significant.

Cotten, however, has used the term"significant" in an unusua
and sonewhat questionabl e way, accepting a relatively high
(20 percent) level of significance when statistical convention
dictates a level no higher than 5 percent. At 20 percent, the
probability of rejecting the hypothesis that there is no difference
bet ween program and nonprogram schools, when in fact it is true, is
one in five. Cotten justifies this practice with the follow ng
premise: there is reason to believe the program does nmake a
di fference and therefore to conclude that the null hypothesis (that
the program does not make a difference) is false. Accepting a false
nul I hypothesis coul d have serious consequences, he argues, if
deci si on-makers were to use such evidence of margi nal inpact to
reduce or termnate the program Therefore, he selected a | ow
probability of accepting a false null hypothesis (80 percent) by
testing at a high level of significance. |In other words, he
statistically is giving the programs the benefit of the doubt. It
woul d have been preferable to test the concl usiveness of findings
at two different |evels of significance, .05 and .20, and then
of fer the necessary data interpretations to aid decision-nakers.

Mller's 1982 evaluation of a Sri Lankan school biscuit
program s inpact on attendance{8} is still another exanple of the
hazards of conparing program and nonprogram schools when in fact
they may not be conparable in terns of the socioeconom ¢ status and
ot her educational variables of students that affect school
attendance. Attendance rates were cal culated for kindergarten
through grade five for each nonth of 1980 in all SFP and non- SFP
school s. The attendance in non-SFP schools was hi gher than for SFP
schools in every nmonth. To discover an explanation for this
unanticipated finding, MIIler disaggregated data by regi on and
grade. His results were still inconclusive. Consequently, a
foll owmup questionnaire was administered to principals of schools
included in the survey. Prelimnary findings suggest that nany of
the non- SFP school s had been deliberately excluded fromthe program
in 1973, because their students had a relatively high |evel of
nutritional well-being. Furthernore, nany of the non-SFP school s
were in relatively advantaged urban areas.

This study suggests the nethodol ogical difficulties inherent
i n using conparisons between SFP and non- SFP school s when targeting
has occurred and distinctions on the basis of need determ ne
program participation. Because nutritional status is somewhat
dependent on soci oecononi ¢ status and because school attendance is
al so influenced by soci oecononic status, conparative studies of
this type tend primarily to neasure the associati on between
att endance and soci oecononic status. Consequently, statistical
net hods that enable inferences to be drawn concerni ng what portion
of the variance in attendance is attributable to differences in
soci oeconomi ¢ status and what portion can be expl ai ned by SFP
participation are especially necessary when targeting on the basis
of nutritional need has occurred.



CARE' s 1977 study on school feeding in Karnataka, India
exam ned program i npact on attendance and enrollnent.{9} The state
of Karnataka was sel ected because it had one of the nost efficient
program delivery systens in India. The researchers, using a
circular systematic random net hod, selected 36 bl ocks from 20
districts (the sanpling frane). |In all, data on 4,400 schools were
coll ected, 1,748 of which had SFPs.

For the study on first grade attendance and enrollnent, a
subsanpl e of 10 percent of the SFP schools (150) and an equa
nurmber of non- SFP school s was obt ai ned from bl ock-1evel education
adm ni strators who received nonthly attendance and enrol | nent
reports di saggregated by grade for each school. Data were also
gathered to study the relationship between the efficiency of food
supply and school attendance.

A monthly wei ghted nmean for attendance and enrol | nent was
comput ed for SFP and non-SFP schools. A "t" test was used for
conpari sons of data between SFP and non- SFP schools. Additionally,
the variance of the SFP schools for enroll nent, attendance, and
attendance rates was conpared w th non-SFP schools using an "F"
test. Programefficiency was determi ned on the basis of the
guantity of commopdities actually delivered at the bl ock |eve
conpared to estimated requirenents for the block. Blocks were then
ranked and grouped into quartil es.

The investigators found that schools not participating in the
feedi ng program had hi gher recorded enrollnments. On the average, a
total of eight nore children were enrolled in the non-SFP school s.
No data on soci oeconom ¢ characteristics and the size of the
school - age popul ation were collected. Therefore, no definite
concl usi ons can be drawn fromthis finding.

Al t hough nore pupils attended non-SFP schools, the proportion
of children actually attending class was 3 percent greater in SFP
schools. This nunber rose to 7 percent when first grade attendance
rates were conpared

The authors also attribute stabilization of enrollnent and
attendance figures to the SFP. They report that the variance
bet ween the nunber of children enrolled and those actually
attending the SFP schools is significantly lower than in the
non- SFP schools. However, this concl usi on would be consi derably
strengthened if specific data on dropout rates were presented.

The investigators also indicate that the regul ar supply of
food conmmodities is critical in attracting children to the schools.
Whereas the SFP schools appeared to attract 3 percent nore children
than those without the program this gain rose to 6 percent in the
hi gher efficiency food supply blocks. |n conparison, inpact on
bl ocks with irregular or occasional delivery was nil. The study
suggests that efficiency of delivery nust be at |east at the
80-percent level for gains to be achieved.

Once again, the useful ness of these findings is weakened by
certain failings in the study nethodol ogy. First, no discussion is
presented concerning the ways in which SFP and non-SFP sites are
conparable. Wiat were the criteria used for programselection? |If
the presence or absence of an SFP the only inportant difference
bet ween the two types of schools? No data were provided to



ascertain answers to these questions.

A second shortcom ng stens fromthe failure to explain any
envi ronmental or soci oecononic factors that night distinguish |ow
and high efficiency blocks. Perhaps higher efficiency blocks are
those located in highly accessible urban areas. |If so, differences
in attendance may well be a function of rural-urban differences
rat her than SFP exposure.

Still another weakness is the failure to validate
i ndependently the data on attendance supplied by bl ock-I|evel
education adm nistrators fromteacher-submtted reports. It is quite
possi bl e that SFP teachers would inflate these figures if they have
been told that the presence of an SFP is supposed to |ead to inproved
at t endance.

The study woul d have been considerably stronger if data on
contextual variables were provided, if efficiency had been determ ned
at the individual school |evel rather than by blocks, and if the
i mpact of the SFP on attendance and enrol |l nent had been anal yzed
differentially to deternine which groups, if any, derive
particul ar benefit fromthe program As noted earlier, definitive
concl usi ons about inpact on enroll nment cannot be derived unl ess
data on enrollnent ratios are reported.

A positive contribution of this research is the anal ysis of
SFP i npact on attendance variance. It would have been especially
useful, however, to exanine (other than by grade) the particul ar
types of students for whom attendance was stabilized. Wre they
primarily rural, scheduled caste, and girls, as other studies
suggest? We cannot draw any conclusions fromthese data.

The 1982 evaluation of PL 480 Title Il prograns in the
Phi l'i ppi nes by Bl unmenfeld poses an interesting context for studying
the inpact of an SFP on attendance: one where primary school
enroll ments are already high.{10} In such a setting it can be
presuned that parents and students either value education or see
sonme clear benefit streamassociated with it. In the Philippines,
overall primary school enrollnent is between 94 and 97 percent.
Under such circunstances it is not likely that an SFP woul d have a
significant inpact on overall enrollnent, although it m ght
i nfluence the enroll nent behavior of particular segnents of the
school - age popul ati on.

Unfortunately, the research teamwas not able to conpare
enrol |l ment ratios for SFP and non-SFP schools. Likew se, no
| ongi tudi nal data were obtained on dropout rates. Days of
attendance for two program and two nonprogram school s were conpared
for 1 school year. No statistically significant differences were
f ound.

The investigators did not describe the procedures they used to
obtai n attendance data nor the statistical tests they applied. It
is therefore difficult to provide a suitable nethodol ogi cal
critique. The mmjor study weakness, however, is certainly the
failure to exanmine differential inpacts of the SFP on particul ar
segnents of the school -age popul ation. Sone studies, for exanple,
suggest that the attendance rate of the first graders is
particularly anmenable to an SFP intervention, whereas others take
the opposite point of view However, data were not di saggregated by
age, sex, conmunity size, or socioeconom ¢ status. Thus, the



potential attendance or enrollnment inpact of the SFP on those nost
in need or nost undeserved by existing governnment prograns i s not
assessed.

The review of conparative studies on the attendance-rel ated
i mpact of SFPs concludes with what is perhaps the nost anbitious
and conceptually conpl ex work presented thus far: the 1974-1975
studies by Ellis et al. For Checchi and Conpany on feeding programns
i n Col onbi a, {11} Kenya, {12} and the Philippines.{13} These studies
are conparative in tw ways. First, they exami ne the inpact of SFPs
by conparing SFP to non-SFP schools. However, they also offer
cross-national conparisons that shed sonme |ight on how the ecol ogy
of a program i nfluences inpact.

Met hodol ogi cal ly, the studies offer what appears to be the
soundest approach of the exam nation of SFP inpact, soci ol ogical
path analysis. This technique is an application of multiple
regression. Briefly, the approach calls for the conputation of
correlation coefficients anong all the variables of interest in the
eval uation. These coefficients are based on the maxi mal nunbers of
cases avail able and neasure sinple rel ationshi ps between pairs of
factors. They are then conbined into a single neasure of project
i mpact through the use of nmultiple regressions, and yield as an
ultimate nmeasure of project effects a statistic known as a beta
weight. Technically, this is the standardi zed partial regression
coefficient for the project on an outcome variable, controlling for
a package of background and ot her factors.

Beta wei ghts can be interpreted roughly in the sane manner as
a Pearson product nonent correlation coefficient. The direction of
the relationship is given by the sign, while its strength is shown
by the magni tude of the beta weight. However, the beta wei ght has
a causal inplication that the correlation coefficient does not, and
it also has no upper or |ower bounds.

The researchers exam ned both SFP and non- SFP school s.
Children in the first and third grades were intervi ewed, neasured
for height and weight, and tested for scholastic ability.
Interviews were held with the children's nothers or guardi ans, their
teachers, and the principals or headmasters of their schools. All
field work was carried out in collaboration with host country
resear chers.

Conceptual ly, the research teamidentified three major types
of inportant variables relating to inpact: target popul ation
traits, programcharacteristics, and site-related factors. Target
popul ati on variabl es include age, social class, and sex. Program
characteristics refer to type and anount of ration, extent of
commodi ty shortages or delays in delivery, special features such as
the use of prepackaged rations (e.g., Nutribun), quality of [ ocal
managenent, and age of program Site-rel ated variabl es include
climte, geography, local food habits, econony, public health
services, |local governnent capability, and other distinctions
needed for cross-national conparisons.

The study used the follow ng approach. A sanple was drawn of
feedi ng programreci pients; another sanple of those not reached by
the programwas al so drawn. Extensive data were gathered on the
background of all respondents to allow for sonme of the nore obvious
sources of differences anbng these two groups of people. An
anal ysi s was conducted of the differences between the two groups



(SFP recipients versus nonrecipients) and the program s apparent
contribution to those differences. An analysis was al so conduct ed
anong only those with nore rather than | ess exposure to the
program This was done in recognition of the researchers' probable
inability to anticipate every relevant distinction between the two
gr oups.

The research team concluded that if the SFP and non- SFP
anal ysis agreed with the nore exposure-|less exposure one, they
could feel confident about passing judgment on the program \Wen
the anal yses were in disagreenent, they used other facts at their
di sposal to see if a sensible interpretati on were possible,
including a great deal of factual and inpressionistic data
del i berately sought out for this purpose. These two nodes of
anal ysis -- SFP versus non-SFP and nore exposure versus |ess
exposure -- provided the theoretical rationale for three types of
sumary judgnents about feeding prograns. Programs were assessed as
bei ng one of the follow ng:

1. Ef fective: Significant net effects were produced
according to both nodes of analysis.

2. Probably effective: The two anal yses did not agree, and
addi tional data were sought to resolve these anbiguiti es.

3. Ineffective: Neither node of analysis suggested any
i mpact.

In summary, a child feeding program nay | ook favorabl e when
people in it are conpared to those not reached by it. It may al so
| ook good by produci ng evidence of its inpact on those who have
been in the programfor |onger periods of tinme conpared wit those
with | ess exposure. The researchers believed that they could only
be confident of the judgnment about a program where both criteria
agr eed.

These principles were operationalized using the beta weights
to derive a conparative ranking of school feeding prograns based on
the rel ationshi p between program exposure and neasures of inpact.
To ensure that conclusions would not be drawn from data that mnight
be substantially trivial or statistically insignificant, all of the
associations with a strength of less than +.10 were treated as if
they were zero. Any strong negative associations were treated as
signs of a badly defective program In effect, the beta weights
reported for school attendance tell the proportion of the variation
in attendance patterns of children that can be attributed to
feeding, assunming all other factors in the nodel are held constant.
It thus provides a single result based on all avail able data
i nstead of several results each dependent on particul ar subgroups.
This allows the researcher to work with fewer cases than woul d be
needed for an alternative approach

O the 15 prograns reviewed by the research teamin the three
countries noted, 3 were judged as "effective on attendance" and 10
were consi dered "probably effective on attendance. The remmining
two were assessed as "ineffective on attendance.

Three ot her nmeasures of inpact were also used in the study:
nutritional status (weight for height), school perfornmance, and
food habits. O the four neasures of inpact, the SFPs had their
nost pronounced effective on school attendance. Four school s,



however, showed negative results when conpari sons were nade with
control schools, but this was prinmarily due to very high attendance
rates at those sites. School attendance there averaged about 98
percent, making it nearly inpossible for the programschools to do
any better.

Comments by principals concerning attendance tended to concur
with the objective data. Nearly all said they thought the SFP
encouraged children to cone to school daily. Furthernore, sone said
that the food al so encouraged children to stay for the afternoon
session instead of |eaving at m dday.

In all three countries, teachers had m xed reacti ons when
asked about the ability of the SFP to attract children. Many said
that attendance was al ready good and that the SFP' s inpact was
therefore snmall. |In Kenya, third grade teachers noted sone effect,
while first grade teachers saw no inpact. The authors suggest that
this may well be a function of greater attendance problens for
ol der children. |In Colunbia, where school attendance was al ready
fairly high, it was inferred that pressing reasons account for
those who do not attend regularly, particularly the need for child
| abor. These observations |led the authors to conclude that it may
be difficult for such incentives as | ow cost |unches to make a
significant difference in Col onbian school attendance. 1In the
Phi l'i ppi nes, they note, where formal education is probably nore
greatly valued than in the other two countries, school attendance
was al ready very high, making it difficult for an SFP to have nuch
of a general inpact. |In the case of Kenya, school attendance was
| ower overall than in the other two countries; however, they assune
that the use of school fees there (a practice since dropped) neant
that the financial burden of attendi ng school probably outwei ghed
t he val ue of the food incentive.

Ret rospecti ve attendance records for the 6-year period
(1968-1973) were obtained fromprincipals at each school. In nost
cases, no clear pattern of effects showed up when conpari sons were
made before and after initiation of the SFP. However, three of the
school s did show favorable results when conpared with the
respective control schools over the 6-year period. Al three also
| ooked favorable on the basis of the survey anal ysis.

The researchers' approach to nmeasuring attendance enconpassed
initial enrollnment, dropouts, and daily attendance. O the three,
they found that daily attendance provided the nost reliable
i nformati on, whereas enrol |l nent and dropout data were difficult or
in some places inpossible to obtain.

Dai |y attendance was neasured in two ways. First, data
obt ai ned fromteachers' records for the nunber of days individua
students attended school for the I-nonth period prior to the survey
were cal cul ated as a percentage of the total nunber of school days
during the sane period. This provided a neasure of each child's
current propensity to attend school. Reasons for absences and
di stances to schools, as reported by children and their nothers,
were al so recorded. Second, the |ongitudinal information previously
not ed was obtained from principals who were asked to provide
records for the last 6 years of average annual school attendance
and enrollnent, by grade |evels. This provided a neasure of
propensity to attend for each cohort (grade) over a 6-year period.

The researchers felt that the neasurenent of enroll nment



ef fects denanded the gathering of data on potential enrollnents so
that these could be related to actual enrollnents. These data
proved to be inpossible to obtain, however, in all three countries.
Probl ens of defining school "districts,n estimating school -age
popul ati ons, estinmating school capacities, and knowi ng enrol |l nents
of other schools within the sane geographic area were

i nsur mount abl e obst acl es.

The team sought to draw concl usi ons about those traits that
tended to characterize the nore effective prograns. Anong the
vari abl es they exam ned were the type of feeding, the age of the
program how high food fees were, frequency of interruptions to the
program whether food was taken hone, how many days per year the
food was served, the sponsoring agency, and annual estimates of
per-recipient costs. O all these characteristics, they found
several that seened to distinguish the nore effective operations,
where "effectiveness" refers not only to school attendance but al so
nutritional status, school performance, and food habits (as
nmeasured through a student 24-hour recall survey). These traits
include (a) selectivity within the school as to which children are
eligible to receive the food; (b) having a | arge nunber of feeding
days per year and few feeding interruptions; (c) having hot |unches
as opposed to other forns of feeding;, and (d) having | ess food
t aken home.

Equal |y noteworthy are the factors that did not seemto nmake
nmuch of a difference: the age of the prograns, the food fees,
program sponsor, or costs. The researchers' finding that selectivity
within the school nmakes a difference stens nainly fromthe variations
in nutritional status anong children rather than differences in
attendance. |f everyone at school receives an SFP-lunch, then both
the nore and | ess healthy students get fed. The effect of the program
is then muted because it is nore difficult to bestow nutritional
status benefits on relatively healthy children. However, this finding
appears to be applicable to the nutritional status objective rather
than to attendance.

The authors note that, in general, SFPs nust be very carefully
targeted. Their data suggest that prograns are nore effective in
stabl e, poorer, rural areas. They attribute this to the fact that
in such zones, SFPs may be a relatively greater incentive for
i ncreased attendance. A strong structural effect can operate in
school programs, they surmnise, so that a popul ation of those on the
borderline of their own devel opnment scale -- the poorer peopl e anpong
those who are able to send children to school -- are especially
likely to benefit. They also found that the best predictor of
student attendance was househol d possessions. Children fromthe
better-of f homes attended nost frequently. This provides additiona
support for the notion that econonically borderline children may

appear to derive the nost benefit from SFPs. Interestingly, the
next nost potent predictor for attendance was nutritional status
whi ch, of course, was intended to be influenced by the SFP. |t

appears that when SFPs can affect nutritional status, a useful
synergy is created so that attendance benefits are al so produced.

One of the nobst provocative insights fromthese studies is the
notion that nodels of working feeding prograns inplicitly reflect
a program pl anner's conceptions about the way an SPF shoul d
function. |If this is the case, then ineffectiveness is probably due
to a lack of fit between the assunptions inherent in the design of
the effort and the actual conditions found in the field. The use of



pat h anal ysis provides a neans this reasoni ng by exam ne where the
| argest nunber of "incorrect paths" -- a shorthand termfor
unanti ci pated cause-and-effect |inkages -- appears. In this
three-country SFP anal ysis, Col onbia showed the greatest nunber of
"incorrect" paths, while Kenya showed the least. This led the

i nvestigators to conclude that the theoretical nodel for schoo
feeding is better suited to | ess devel oped areas.

The maj or strengths of this work include the foll ow ng:

-- The use of multiple sources of data. Survey research and
anal ysis of retrospective records were incorporated into
the study design. Interviews with children, their
not hers, teachers, and principals pernmtted access to
bot h factual and inpressionistic data.

-- The col | aboration with host country researchers in each
of the three field sites.

-- The use of a conceptual nodel together with appropriate
statistical nmethods to facilitate identification of
causal linkages and inportant ecol ogi cal considerations
related to programeffectiveness. Path analysis allowed
the researchers to assess the relative inpact of a
conmpl ex package of variables on attendance. The
nmet hodol ogy al so enabl ed the researchers to account for
sources of differences anong prograns, sites, and
parti ci pants.

-- The use of multiple attendance neasures. Data were
gathered to deternmine the child's current propensity as
well as the cohort's longitudinal propensity to attend
school

-- The use of two different nodes of analysis to assess
ef fectiveness. Conparisons were made between the SFP
reci pi ents versus the nonrecipients and those with nore
exposure to the programversus those with | ess exposure.
Only when agreenent between these two | evels of analysis
was obtained did the programreceive an "effective"
rati ng. When a beta wei ght above +.10 was obtai ned on one
but not both neasures, additional inpressionistic data
were gat hered and a "probably effective" rating was
assi gned.

In light of this inpressive array of strengths, it is
especially inportant to note the study's weaknesses. These include
the foll ow ng:

-- Failure to examine differential inpacts within schools
for boys versus girls, nore distant versus | ess distant
students, and younger versus ol der children

-- Rel atively small nunber of SFP sites (five) in each
country

-- Lack of a satisfactory solution to the probl em of
gathering enroll nent ratio data

-- Failure to take seasonal variation in attendance patterns
into consideration



-- I nconpl ete explanation of the specific criteria and
processes used in selecting the control sites

- - Predom nantly cross-sectional nature of the data, which
consequently fails to provide any insight into
| ongi t udi nal changes

It should be noted that Cotten's analysis of the SFP in Haiti
di scussed earlier in this sectionis, in large neasure, an attenpt
to address the latter shortcom ng by applying much of the
net hodol ogy used by the Checchi teamin a | ongitudinal fashion.
This work by Cotten points up the Checchi study's greatest
strength: the applicability of its basic nmethodol ogy to new
inquiries on the inpact of SFPs. As the nunber of applications of
this net hodol ogy grows, a nore fruitful body of literature on the
topic will undoubtedly energe.

What, then, can we conclude fromthe six conparative studies
revi ewed here? Together, the accunul ated research suggests that
SFPs may be nost effective in neeting their attendance-rel ated
obj ective in settings where attendance is not already high and
where children cone fromrelatively | ow soci oeconom ¢ backgrounds.
In such cases, feeding programs nay indeed be an incentive. Severa
of the studies also point to the need for programregularity to
achi eve an inpact on children's school -going habits. These findings
have serious inplications for targeting both for need and for the
probability that programregularity can be maintai ned.

In general, the nmethods used in the Checchi teamls work can
and should be applied to other conparative studies, although
provi sion to address the weaknesses noted earlier should be nade.

Q her broad guidelines for conducting conparative studies to
assess the inpact of SFPs on attendance and enrol |l nent include the
fol | owi ng:

1. The ration size served at the actual sites under analysis
shoul d be determ ned, and the inpact of alternative ration sizes
shoul d be assessed. The inpact of snack versus hot |unch prograns
shoul d al so be nmeasured nore systematically.

2. Tested, culturally relevant and observabl e indicators of
fam ly and conmunity background nust be incorporated into the study
design. These are especially inportant in conparative studies so
that the interpretation of differences between SFP and non- SFP
school s occurs within the appropriate context. Such differences
nust be systematically introduced into the analysis along with the
many soci oecononic factors that might influence attendance.

3. Survey instrunents should be used that are relatively short
and sinple. It is clearly preferable to work with a small nunber of
wel | - measured vari abl es than many vari abl es captured unreliably or
invalidly. Miltiple sources of data al so enhance the neasurenent of
key vari abl es.

4. A variety of sites and settings within a country should be
eval uated so that a realistic picture of how the program operates
can be obt ai ned.

5. Quality controls for record-keeping systens shoul d be



devel oped and installed so that attendance and program
participation data are useful

6. A longitudinal or time dinmension should be incorporated
into study design through repetitive site or cohort nmeasurenents.

7. The total nunmber of nonths during which the individual
has actually been participating in the SFP shoul d be determ ned.

8. Sui tabl e methods for calculating enrollment ratios mnust
be devised. This involves primarily a procedure for assessing
cohort size. Local birth rates as captured through church records,
birth certificates, or interviews with m dw ves and clinic
personnel coul d be di scounted by reasonabl e estimtes of infant
nortality rates and outmgration patterns. O, alternatively, a
househol d sanpling procedure m ght be used. School districts could
be enpirically set by using mapping techniques to define the
geogr aphic area from which the school has drawn students over a
5 year peri od.

9. The differential inpacts of SFPs should be included in

any assessnent of program effectiveness. |In particular, analysis
shoul d focus on whether girls proportionately derive any speci al
benefit. If, for exanple, SFPs act as a greater incentive for

girls to enroll an attend, this finding nay have significant

i mplications for population prograns. This is because of the

strong positive relationship that nornmally exists in devel opi ng
countries between a woman's education and her fertility rate.

Li kewi se, given the very strong positive relationship that al so
normal | y exists between a woman's education and the educati onal

attai nment of her children, special inpact on girls may have | ongterm
cross-generational significance for future enrollnent ratios

and attendance rates.

10. Care should be taken in selecting an appropriate |evel of
significance to neasure differences between SFP and non- SFP
schools. The need to guard agai nst accepting the false null
hypot hesi s (the case where researchers conclude that the program
nmakes no di fference when indeed it does) nmust be wei ghed agai nst
the need to accept the null hypothesis when it is true (the case
where researchers conclude the program nakes no difference and, in
fact, this is precisely the case). Using nore than one |evel of
significance for interpreting findings my be helpful in this
regard. Were findings are significant at both the .20 and .05
| evels, there can be little doubt about their validity. Yet, a
finding significant only at the .20 level may be justifiably
(albeit (tentatively) accepted if inpressionistic data gathered
frominterviews and observati ons suggest that a program ought to be
given the benefit of the doubt. Re-evaluation of |ongitudinal
assessnent shoul d be conducted, however, to clear up these
anbi guities over tine.

11. The inpact of SFPs on attendance and enrol |l ment cannot be
conmpl etely nmeasured without |ongitudinal data on dropout rates. |If
such prograns reduce the variance for attendance and help stabilize
enrol Il ment (as suggested by sone of the research), we should expect
to see a change in dropout rates as well. Because school desertion
is one of the greatest obstacles to the efficient functioning of
educational systens, this potential benefit from SFPs needs to be
exam ned nost carefully.



12. The contextual factors that contribute to program
regularity need to be identified and accounted for in future
research efforts, perhaps through nmultiple regression procedures.
Urban areas, for exanple, may be nore likely to have efficient
prograns because of their accessibility. Schools in urban areas my
al so attract relatively better-off students than schools in rural
deprived areas with inefficient prograns. Thus, inpact differences
bet ween regular and irregular prograns may be related less to
ef ficiency than soci oeconom ¢ stat us.

In summary, conparative studies such as those conducted by
Checchi and Conpany hold out the pronise of an increased understanding
of what nmkes prograns work in a variety of settings. However, the
desi gn of these studies nmust be based on a thorough understandi ng of
both the differences and the simlarities anong the sites being
conmpared. \Where resources do not allow for such differences to be
accounted for through fairly conplex statistical procedures,
retrospective or prospective anal yses are probably preferable.

{6} P. Roy and R N. Rath, School Lunch in Oissa (New Del hi
Council for Social Devel opnent, 1970).

{7} Joel Cotton, Evaluation Research on the PL 480 Title Il School
Feeding Programin Haiti (Port-au-Prince: USAID Haiti, February
1982).

{8} Roy I. MIller, Internal Report 1: Prelimnary Results of School
Feedi ng/ Attendance Study: Sri Lanka (Washington, D.C.: USAID
July 2, 1982).

{9} CARE, "School Feeding in Karnataka: Inpact on Enrollnent and
Attendance" (India: CARE, 1977, unpublished report).

{10} H Struart Blunmenfeld, PL 480 Title: A Study of the Inpact
of a Food Assistance Programin the Philippines (Mnila,
Phi | i ppi nes: USAI D, August 1982).

{11} Richard Ellis, D ane Ceenput, and Mark Cooper, Child Feedi ng
Prograns in Devel oping Countries: A Conparative Eval uation of
Ongoi ng Prograns in Col onbia, Kenya, and the Philippines --
Interi mReport (Washington, D.C.: Checchi and Conpany, July
1974) .

{12} Richard Ellis, D ane Ceenput, and Mark Cooper, Child Feedi ng
Prograns in Devel oping Countries: A Conparative Eval uation
Ongoi ng Prograns in Col onbia, Kenya, and the Philippines, Annex
A and B, (Washington, D.C: Checchi and Conpany, July 1974).

{13} Richard Ellis, D ane Ceenput, and Mark Cooper, Judging the
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D.C.: Checchi and Conpany, Septenber 1975).

2.3 Nonconparative Studies

Ei ght studies covering 11 different countries exani ned the
i mpact of SFPs on attendance and enrollnment using prinarily
i mpressionistic data drawn fromteachers. Most of these studies
failed to provide systematically for control groups. Likew se, data
are neither retrospective nor longitudinal. The major contribution



of these studies, consequently, is limted to what they have to say
about the conventional w sdom concerning SFPs rather than the

i nsights they contain regardi ng net hodol ogy or inpact.
Significantly, seven of the eight noted a positive programmtic

i mpact on attendance and enrol |l ment, whereas only one drew m xed
concl usi ons. Because of their nethodol ogical inprecision, they are
given relatively cursory review here.

In 1981, the Food for Peace programin Ghana was eval uated by
a team including nenbers from Devel opnment Associ ates, |nc.,
USAI Y Ghana, the Ghanaian Mnistry of Health, and several
nutritionists serving as consultants. {14} Included in their study
were 11 SFPs. Program managers and teachers reported that nore
children attended when there were neals and that illness was | ower.
They also felt children were able to pay greater attention to their
| essons, thus facilitating |earning. Teachers often noted that many
of the children canme to school wi thout breakfast and that w thout
the lunch it would be difficult for themto study.

Sites were selected to approximate proportionate stratifications
based on political region, rural-urbal differences, programtype,
sponsoring agency, and numnber of recipients. Three weeks were spent
inthe field. Al data relating to attendance and enrol |l nent were
gat hered through interviews of school personnel only.

Corecki's 1978 study of an SFP in Honduras presents concl usions
that are simlar to those for Ghana in both their nature and
derivation. {15} She reported that 97 percent of the 53 teachers
interviewed agreed with the proposition that school snacks increased
attendance. |t should be noted, however, that all teachers stated
that, in general, norning attendance was always higher than in the
afternoon, with or without a snack program The mmpjority al so
bel i eved that the snack was often the child' s first neal of the day,
especi ally anong poorer famlies. Another preval ent teacher opinion
was that the children slowed down in the nid-norning and that the
snack hel ped increase their attention span.

The sanple for this study was divided into | arge and snal
school s, using an enroll nment of 100 as the dividing point. This was
done to increase the chances of selection for the larger, often
urban schools. |In total, 21 schools were surveyed.

The 1977 study done by O app and Mayne Inc. on the SFP in
Honduras coi ncides with Gorecki's findings. {16} Means to assess
i mpact on attendance included the review of subjective opinions
expressed by teachers, an analysis of school attendance on the
nor ni ng and afternoon sessions for given days, and a before-after
conmpari son of schools with and without an SFP

The researchers found that 73 percent of the 51 teachers
believed that SFPs were instrunmental in stinmulating better attendance
at school. Several respondents noted that there was better
attendance in the norning, when the food was served, than in the
afternoon. The supporting data with respect to this observation,
however, were drawn fromonly two schools and are inconcl usive.

In terns of a direct inpact of the neal on attendance, the
team secured one exanple of a school where the SFP had been
i ntroduced and then discontinued, and another where the program had
begun only the year before. |In the first instance, attendance
appeared to increase and then drop again. |In the other, enrollnent



increased from 276 to 320 when the SFP was i ntroduced.

None of the findings presented in the report was supported by
statistically valid sanpling procedures and an adequate nunber of
cases. Virtually all potentially intervening variables are not
accounted for in the research design

Three studi es eval uated the inpact of SFPs on attendance and
enrollment in India.{17},{18},{19} They all involved the collection
of inpressionistic data and the analysis of qualitative aspects of the
program Al |ikew se concurred that SFP positively influenced
enrol Il mrent and attendance. {20} One of the studies, for exanple, found
that 73 percent of the teachers surveyed believed the program | ed
to increased enroll nment or attendance. Another reported that al
subj ects interviewed -- including governnental officials, CARE
personnel, teachers and parents -- believed that the food served as
an attendance incentive for both children and their parents. {21}

The 1981 eval uati on of Food for Peace prograns in Upper Volta
al so included information on school enrollnents and absent eei sm
drawn frominterviews with school directors. {22} The authors report
that at many schools the directors felt that the SFP provided an
i mportant notivation for attendance. However, at several others,
the directors said the desire for schooling was high and attendance
was good even w thout the additional incentive of a school |unch
Teachers al so reported that the programinproved children's
attention span, especially in the afternoon. Although there is
little hard evidence in support of the program s inpact, the schoo
directors' remarks about the nmarginality of the program when
attendance is already high is consistent with the findings of
Bl unenfeld for the Philippines and the Checchi three-country
survey.

An eight-country gl obal assessnent of the Food for Peace
prograns of Col onmbia, the Domi ni can Republic, Ghana, |ndonesi a,
Mal aysi a, Morocco, the Philippines, and Sri Lanka was undertaken by
Checchi and Conpany in 1972. Wth respect to SFPs, the
researchers found that there was little conclusive evidence to
support the notion that the progranms have a | ong-term positive
i mpact on nutritional status, learning receptivity, or attendance
of children who are in school. |In the eight countries sanpled, the
only evidence available to the teamwas in the form of teacher
j udgnment. Most respondents reported that chil dren appeared to be
nore alert or active when they received a neal or snack. The
authors rightfully note, however, that nore research i s necessary
bef ore any positive correl ati on between SFPs and i nproved
attendance or performance can be nade. This judgnment is based not
on the presence of contradictory data, but on the lack of firm
support for the program s hypot heses.
{17} CARE, An Eval uation of the School Feeding Programin India
(I'ndia: CARE, July 1975).

{18} CARE, M d-Day Meals Programme in Madhya Pradesh; A Study of
| npact on Tribal School Children (New Del hi: CARE, 1979).

{19} Conmunity Systens Foundation, Final Report: Analysis of
Community Level Nutrition Progranms in India (Ann Arbor,
M chigan: Conmunity Systens Foundation, October 1980).

{20} CARE, M d-Day Meal s Programme.



{21} Conmunity Systens Foundation

{22} International Science and Technol ogy Institute, Inc., "Upper
Volta Food for Peace/Title Il Evaluation Final Report"
(Washington, D.C.: Aid Ofice of Food for Peace, Septenber 1981
unpubl i shed report for USAID).

{23} Checchi and Conpany, Food for Peace -- An Evaluation of PL 480
Title I'l: Vol Il -- Evaluations of Ei ght Country Prograns
(Washington, D.C.: Checchi and Conpany, July 1971).

2.4 Determ nants of School Attendance and Enrol |l ment Studies

Unli ke the other research reviewed thus far, the two studies
i ncluded here do not deal specifically with the inpact of SFPs.
Rat her, they represent an attenpt to exanine the interrelationships
anong a w de variety of socioecononm c status-rel ated vari abl es.
Included in the anal yses are inportant insights into why sone
children are likelier than others to attend school. They also dea
very specifically with how school enrollnment is influenced by
nutritional status.

Bal derston et al. describe the findings of the Berkel ey
Project on Education and Nutrition.{24} The overall work, published
in 1981, presents findings on (1) the effects of nutrition and
heal th on school participation and performance, (2) the
rel ati onship between literacy and agricultural productivity, and
(3) the relationship between wonen's education and fam |y size. The
data base for these anal yses cane fromtwo rel ated research
projects. The first was a |longitudinal study done by the Institute
for Nutrition in Central Anmerica and Panama (1 NCAP) and funded by
the National Institute of Child Health and Hunan Devel opnent
bet ween 1969 and 1978. The other was done by RAND (through
Rockefel | er Foundation funding) in 1974-1975. The earlier projects
i nvol ved the collection of data in four eastern Quatenal an vill ages
on physiological, nutritional, socioeconom c, and psychol ogi ca
vari abl es, where particular attention was paid to interactions
anong types of variables. The Berkeley team used the wealth of
mat eri al amassed to conduct additional anal ytical studies.

The investigators found that in Guatenal a, decisions to enrol
a child in school appear to be affected by parents' need for the
child's help, by parental perceptions concerning the val ue of
schooling, and by the child's apparent conpetence. In the one
village where work for children was readily avail able and where
parents' educational background was relatively | ow, school
enrol Il ment was affected positively by fanm |y affluence but not by
apparent differences in the child' s weight, height, or verba
proficiency. |In the other villages, where parents had relatively
nore education and work was not so readily available for children
the factors of height and verbal performance at age 7 were
positively and highly significantly related to school enroll nent.

When fanily econom c groups were separated, it was found that
for children of sem -subsistence farmng fanilies decision
enrol | ment appear to be positively deternined by affluence parents,
size of child, and by the child' s position in the fanmily. Children
born earlier in the famly order were nore likely to attend schoo



than those with older siblings. 1In general, the researchers
concl uded t hat when econonic and fam |y background factors were
hel d constant, size and health of children acted as independent,
positive determ nants of children's school attendance and
performance. Size of child is, in effect, a proxy for prior
nutrition.

There are several inplications of these findings for SFP
design. First, it seens likely that where the need for child | abor
and availability of enploynment opportunities for children coexist,
SFPs are likely to act as incentives for school attendance only
when the ration size is |arge enough that feeding can be viewed by
parents as a significant incone-transfer program 1In such
circunmstances, it mght even be desirable for children to take part
of the ration hone.

Second, the inpact of any SFP seens to be a function of an
i nteraction between the environment in which it operates and the
features incorporated into its design. To have an inpact on
attendance or enrollnment in a very inpoverished community, an SFP
nmust incorporate special design features that may not be needed for
a borderline one. Once a threshold is crossed (as in the case of
Col onmbi a or the Philippines), inpact on enrollnent or attendance is
likely to be relatively small.

Third, the Berkeley team found very different patterns of
school enrollnment for boys and girls. Grls' work in the househol d
was highly valued and therefore served as a significant
di sincentive to school enrollnent. This tends to suggest, once
again, the need to ook at differential inpacts of SFPs on attendance
of boys and girls. Even relatively small overall enroll nent gains nay
be highly significant if new femal e enrol |l nent accounts
for much of the change.

Finally, the finding that children's size and health act as
i ndependent, positive determ nants of children's school attendance
and perfornance has inportant ramifications for SFPs. Because size
is a proxy for nutritional status, this suggests that if SFPs can
be designed to have an inpact on nutritional status, inmpact on
attendance and performance will al so be achieved. Thus, proper
targeting and the provision of an adequate ration size becone
design issues related not only to changes in nutritional status,
but to attendance and performance outcones as well.

A second study to denonstrate the negative effects of
mal nutrition on school enrollnment and grade attai nment is Mbock and
Leslie's 1982 work in the Terai region of Nepal.{25} Their research
i nvol ved a popul ati on of approxi nately 400 school -age children from
subsistence farmfanmilies as part of a followp study initiated by
the Wrld Bank to investigate the relationship between schooling
and various di nensions of rural devel opment. Earlier research by
Jam son and Lockheed (1981) found that inportant deterninants of
school enrollnment were sex (with boys much nore likely to enroll),
caste, parental schooling, and the presence of "nobdern" attitudes.

Wth respect to school enrollnment, the purpose of the analysis
was to determine how individual, parental, househol d, and conmunity
vari abl es affect the probability of a child s being enrolled in
school. The researchers found that ol der children were
significantly nore likely than younger children to be in school



Bot h hei ght for age and wei ght for height (but not a third
nutritional status variable, henoglobin |evel) also contributed
positively and significantly to the probability of a child's being
enrolled in school. Height for age, a measure of chronic

mal nutrition, appeared to be a better predictor than weight for

hei ght, a neasure of acute malnutrition and, in fact, was the best
single predictor of whether or not a child was enrolled in school.
The influence of the nutritional status variables appeared to be
greater for boys than for girls. {26}

The statistical relationship between nutritional status and
enrol | ment remmi ned strong when additional variables were entered
into the analysis as controls. Four background variables were al so
found to have significant direct effects on the probability of a
child's enrollnment in school: father's schooling, farmsize, incone
fromrice and wheat, and nmenbership in a | owstatus caste. Farm
size exerted a negative influence that seened to be greater for
chil dren whose height for age fell in the normal range than for
stunted children whose potential contribution to farm production is
probably small er.

These findings are consistent with those of the Berkeley team
Once again, the need energes for an SFP to be both an effective
i ncone-transfer schene and sufficiently nutritious that it
i nfluences wei ght for height and height for age neasurenents.

Moock and Leslie note that the inportance of height as a
det erm nant of school enrollnment and performance depends on the
general level of nutrition in the population. |In an inpoverished
environment, height is a good indicator of an individual's
long-termnutritional status.

This study, along with the Berkel ey work, adds to the evidence
supporting the view that efforts to inprove child nutritiona
status may have educational as well as survival and health
benefits. The inplication for SFP design is that prograns that are
nost effective in inproving nutritional status are also nost likely
to be effective in inproving enroll nment and attendance.
{24} Judith Bal derston, et. al., Ml nourished Children of the Rural
Poor (Boston: Auburn House Publishing Conpany, 1981).

{25} Peter Mdoch and Joanne Leslie, Childhood Malnutrition and
Schooling in the Terai Region of Nepal (Washington, D.C
I nternational Bank for Reconstruction and Devel opnent, 1983).

{26} Cited in Mock and Leslie

2.5 Oher Relevant Studies: The United States

To conclude this literature review on the inpact of SFPS on
school enroll ment and attendance, three studi es conducted in the
United States will be noted briefly. Al three found no positive
rel ati onshi p between feeding and attendance or enrollnent. Their
inclusion here is mainly to highlight the breadth and scope of
research in this field as well as to enphasize again the need for
appropriate targeting, |ongitudinal research, and care in reaching
j udgnents about program ef fectiveness based on inconplete or
i nadequat e conpari sons.



Li eberman's 1967 eval uati on of a ghetto school breakfast
programinvol ved a conpari son between two adj acent el enentary
school s, only one of which had an SFP. {27} Interviews were held to
gather dietary and social data, and student attendance and
performance records were reviewed. |In addition, physical
ant hroponetric, and psychol ogical tests were conducted on the
sanpl e, which included third through sixth graders. Lieberman's
maj or findings can be summari zed as follows: (1) average nutrient
i ntake as reported by students was simlar at both schools; (2)
there were no significant differences in student height and wei ght
bet ween the two schools; (3) no significant differences in
attendance exi sted between the two schools; and (4) no significant
di fferences in student perfornance exi sted between the two schools.

Al t hough this work was |ongitudinal, the tine span was
probably too short to detect any programeffect. Mich nore significant,
however, is the fact that the programwas not serving
students who showed signs of malnutrition. This inadequate
targeting undoubtedly influenced inpact. Furthernore, the
researcher did not attenpt to control for student participation in
other SFPs avail able at the sanme site, thereby making it difficult
to generalize fromthese research results.

Fellers' 1967 research exam ned the effect of school breakfast
prograns on school grades and dropout rates.{28} Participants and
nonpartici pants were found to have sinilar final grades and no
di fferences in dropout rates. The sanple included 198 participants
and nonparticipants drawn fromthe tenth grade of one school. At
the end of the school year, a conparison of grades and dropout
rates was nmade. The nethodol ogy did not control for program
exposure (no records were kept on the nunber of servings received
by each child), although it was clear that not all children
participated equally. Furthernore, data drawn over the course of 1
school year seened i nadequate when gaugi ng dropout behavi ors.

A different kind of conparison was undertaken by Koonce in
1972 in attenpting to detect differences between children who
recei ved both breakfast and lunch at school and those who were
served only lunch. {29} Children who participated in neither program
were al so included. The sanple included 60 children fromfirst to
third grades. The attendance proportion of the study involved the
review of school records. No difference was found with respect to
absent eei sm when the two participating groups were conpared with
each other and with nonparticipating students. The researcher,
however, did not control for frequency of program participation and
limted the study to a very small nunber of subjects. Furthernore,
data on attendance was drawn over a 3-nonth period, which may be
too short to capture attendance trends.

In summary, the three studies cited here capture sone of the
nmet hodol ogi cal problens i nherent in exam ning the attendance- and
enroll ment-rel ated i npacts of school feeding: the need to contro
for program exposure, socioeconom ¢ status, and seasonal
variations, as well as the difficulty of discerning | ong-term
effects (particularly on dropout rates) without |ongitudinal data.
As a result, their findings nust be treated as inconclusive. They
do tend, however, to support the observation advanced by Checch
and Conpany in its three-country study of SFPs.{30} The Checch
researchers noted the increasing likelihood of "incorrect paths”
where schooling is nearly universal. Perhaps the situation in the



United States -- even in its relatively poorest comunities -- is not

sufficiently precarious for SFPs to influence attendance,

enrol | ment, or dropout behaviors.

{27} Harry Lieberman it al., "Evaluation of a Ghetto School Breakfast
Program " Journal of the American Dietary Association 68
(February 1976): 132-138

{28} Cited in Kathryn Nelson et al., (eds.), The National Evaluation
of School Nutrution Progranms, Vols. | & Il (Santa Monica,
California: Systens Devel opnment Corporation, April 1981)
(report for USDA); and in Ernest Pollitt, Mtchell Gersovitz,
and Marita Garguil o, "Educatonal Benefits of the United States
School Feeding Program A Critical Review of the Literature,"
American Journal of Public Health 68 (May 1978) 471-481.

{29} Cited in Nelson et al. and Pollitt et al.

{30} Checchi and Conpany, Final Report: Evaluation Methods of Child
Feedi ng Projects in Devel oping Countries, Chapter |V, "An
Anal ysis of Pilot Study Survey Data in Three Countries"
(Washington, D.C.: Checchi and Conpany, March 1977).

2.6 Concl usi ons

Do SFPs make a difference with respect to school attendance
and enroll nent? The nost appropriate answer seens to be that they
probably do when there is a good fit between the SFP design and the
environment in which the programoperates. |In many cases, however,
judging fromthe literature, the fit may not be present or the
evi dence to support it is inconclusive.

Per haps the nobst interesting conclusion one can draw fromthe
22 studies discussed in this reviewis that, in general, the nost
ri gorously designed studies are also, as a group, the |east
conclusive. The inpact of SFPs on attendance and enrol |l nment stens
froma conplex set of assunptions and rel ati onshi ps anbng nmany
vari ables that are neither linear nor clearcut in many cases. It
is, therefore, not surprising that a consistent pattern does not
energe froman analysis of the research done in this area. There is
a need for a conceptual nodel that can explain these rel ationships
for a variety of environnents. |If nothing else, the major finding
one reaches when | ooking at the body of literature as a whole is
that SFP inpact is a function of programecol ogy. Yet, we do not
have crisp guidelines to aid us in fornulating policy for a variety
of ecol ogi cal settings.

Several of the attendance studies seemto support the view
that SFPs work best in poor, stable, rural areas. They seemto be
| ess effective when the poverty is abject and the need for child
| abor is great. However, alternative designs that stress the
i ncone-transfer potential in SFPS night alter this pattern.

Qur picture of how SFPs operate on different segnents of the
popul ation is inconplete. Are older or younger students nore |likely
to remain in school because of an SFP? How does inpact for boys
differ fromgirls? |If we had a better picture of differential
i mpact, it would be possible to alter program designs accordingly.
For exanple, if the enrollnment ratio of girls is significantly



| ower than for boys, and if program planners were particularly
interested in closing this gap (perhaps because of their awareness
of how a nother's education influences fertility and the health and
educati on prospects of future generations), it might be advisable
to consider alternative neans for targeting prograns to girls. This
m ght include a larger ration for girls, different eligibility
requirenments for boys and girls, and different nmessages to parents

about the programand its benefits. This exanple illustrates why
addi tional research is needed about how environmental factors
i nfluence programinpact. |If such a body of know edge exi sted,

program desi gners coul d put together the right package of features
to achi eve desired outcones. The findings we currently have at our
di sposal do lead to a few design recomendati ons. These include the
fol |l owi ng:

-- In very margi nal communities, SFPs nust be designed as
both an inconme-transfer schenme and as a nutrition
suppl enent for enrollnment and attendance benefits to

occur.
-- In general, it appears that those SFPs with the greatest
i mpact on nutritional status will also be nost effective

in inproving attendance.

-- Programregularity (or efficiency) is critical to the
success of any effort to increase enrollnent or attendance
t hrough an SFP.

-- Parents nust be made aware of the programand its benefits
for the full potential inpact on attendance and
enrol | ment to be achieved.

Wth respect to nethodol ogy, both retrospective and conparative
studi es show great prom se when contextual variables are
accounted for in the research design. The sociological path
anal ysis used by Cotten in Haiti and the Checchi teamin Col onbia,
Kenya, and the Philippines is especially promsing for the insights
it can offer when applied longitudinally. |In general, care nust be
taken when doing either kind of study to use nultiple nmeasures to
gauge both program participation and inpact. For conparative
studi es, the systenatic biases introduced by targeting nust al so be
accounted for in the research design. These biases sonetines
operate to favor affluent schools, whereas in other cases the
opposite is true. Finally, for both types of studies, nore
attention needs to be focused on how SFPs alter dropout rates and
seasonal variations in attendance.

In the follow ng section the inpact of SFPs on academic
performance and cognitive devel opnment is exam ned. once again there
is evidence to suggest that inpact is nost decidedly a function of
bot h program characteristics and the environnent in which the SFP
oper at es.

3. A REVI EW OF THE LI TERATURE ON COGNI Tl VE DEVELOPMENT AND SCHOOL
ACHI EVEMENT

This section focuses on three categories of research that are
useful in assessing the actual and potential inpact of school
feeding prograns on the cognitive devel opnent and academi c



achi evenrent of participating students.

The first type of study analyzes the relationship between diet
and cognitive devel opment. This body of research suggests that the
| evel of a student's cognitive performance is, in part, a function
of the adequacy of his or her diet. The inportance of these studies
is that they establish a theoretical and enpirical framework for a
maj or cl ai m made by advocates of SFPs, nanely that when such
prograns provi de undernourished participants with an adequate diet,
cogni tive devel opment outcones can be reasonably anticipated. These
out comes woul d i nclude inproved test scores, decreased repetition
of grades, and, to the extent that school desertion is in part a
response to acadenmic difficulty, decreased dropout and absenteei sm
rates. The level of an individual's educational attainnent is
closely associated with a raft of devel opment concerns incl uding
wor ker productivity, famly health/nutrition status, inconeg,
fertility rates, propensity to nodernize, and risk-taking. Thus,
the SFP that denonstrably pronotes inprovenents in students
academ ¢ performance and cognitive devel opnent is, froma
devel oprment al standpoint, potentially quite significant.

The second category of studies reviewed in this section
anal yzes the rel ationship between SFP participation and cognitive
devel oprent in devel opi ng countries. Wereas the purpose of the
first group of studies is to test the linkage between food intake
in general and cognitive devel opnent, the second set of anal yses
permits us to test this same linkage in the context of an SFP
operating in a devel opi ng country.

The final group of studies to be exam ned anal yzes the
rel ati onship between SFP participation and cognitive devel opment in
i ndustrialized nations. In Section 2, it was argued that the
ecol ogy in which an SFP operates significantly influences the
nature and extent of programoutcones. It is in keeping with this
line of reasoning -- which appears valid for outcones related to
school attendance and enroll ment -- that the distinction between
devel oped and devel opi ng countries has been introduced.

3.1 Studies on the Relationship Between Diet and Cognitive Devel opnent

The National Acadeny of Sciences was asked by President Carter

in 1979 to determ ne what the research community could do to
alleviate world malnutrition. In response to this invitation, a
study teamwas forned and research objectives were identified.
I nvestigation of the relationship between food intake and function
was given the highest priority because of the consensus achieved in
support of the view that mal nutrition affects human capacities and
behaviors in ways ininical to societal devel opnent.

Subsequently, AID, in an effort to advance such a research
program further, asked the Conmmittee on International Nutrition
Prograns of the Food and Nutrition Board, National Research
Council, to convene a workshop (held in July 1977) to identify the
maj or functional areas to be investigated. Eventually, five were
sel ected, including three that are relevant to the present study:
wor k out put, cognitive function, and social/behavioral function.

In 1978, the University of California, Berkeley, was awarded
a planning grant by AID to establish a collaborative research



programin these areas. |In partial fulfillnment of this contract,
the University published a report in 1980 that summarizes the state
of know edge concerning how varying | evels of food/energy intake
affect the individual's ability to function in Society. {31}

Wth respect to cognitive devel opnment and social functioning,
the report noted that mld-to-noderate malnutrition acts
synergistically with social-environnental factors to affect
cognitive function. Experinentally, however, it is difficult to
separate the specific contributions of each. Most of the reports
relating to malnutrition with cognitive deficit come from ani nal
research (particularly rat studi es) and neurobi ol ogi cal evi dence.
M I dly mal nourished prinmates do not denobnstrate prinary |earning
deficits, but they do show passivity, apathy, shortened attention
span, and failure to acclimte thenselves to repetitive stinuli
St udi es on preschool and school -age children are consistent with
these findings, further suggesting that malnutrition may be
associ ated with deficient performance of tasks involving short-term
nmenory and attention

Wth respect to activity, the report notes that very little is
known about the relationship between food intake and the ability to
performwork. However, sone evidence from studi es undertaken in
Guat emal a suggests that increased caloric intake affects work
out put positively. There is no doubt that severe nutritional

deficit restricts an individual's ability to work. Individuals with
nm | d-to- noderate deficiencies, however, appear to performat sone
"adapted" activity level. For exanple, one adaptation to caloric

restriction appears to be an increase in resting or quiet
activities.

A background paper on nutritional status and cognitive
functioning by Riciutti and Brozek appears as an appendix to the
Berkel ey report. The authors consider cognitive function to include
nmenory, | earning problem solving, |anguage acquisition and use, and
abstract thinking. They note that because of the interaction
bet ween under nutrition and the adverse social and environnental
circunstances in which it occurs, evidence of a direct causal
rel ati onship between nil d-to-noderate undernutrition alone and
impaired intellectual conpetence has not yet been established.
Consequently, they argue, one of the major issues to which future
research should be directed is the question of how nild-to-noderate
mal nutrition and sociocul tural, econom c, and other environnental
i nfluences conbine in affecting nental devel opnent and cognitive
capacity. One inportant aspect of this question is whether the
consequences of mld-to-noderate malnutrition and of i nproved
nutritional status due to supplenentation vary as a function of an
i ndi vidual's social and physical environnent. Recent research on
severe nmalnutrition is cited by the authors to suggest that the
ef fects of supplenmentation are greater in "unfavorable"
environments than in "supportive" ones.

Riciutti and Brozek point out that in research on undernourished
children, cognitive assessnments have tended to be gl obal, conposite
nmeasures that rely heavily on |1 Q measurenent. They concl ude, however,
that such assessnents are likely to add relatively little new
information on the ways in which nutrition and cognitive function are
related. They posit that neasures of specific cognitive processes
hol d out greater promise for obtaining useful data. Anong the
processes singled out for special consideration are ability to
nobilize and maintain attention nenory (both the acquisition and



retenti on phases); behaviors for exploring and infornmation-seeking;
reaction to stinmuli; the child s acquisition of |anguage; and the
child' s progression through "stages" in the structure of thought
(i.e., along the lines of the Piagetian nodel).

There has also been |ittle research to date on other processes
underlying intellectual performance and their relationship to
mal nutrition. These processes include sensory ability (psychonotor
function, speed of response, activity |level, and notor
coordi nation) and tenperanent (apathy versus striving, enotiona
stability, aggressiveness, inmpulse control, attitudes, and
responses to stress). These processes all involve naturation and
change. Therefore, serial neasurenents will likely provide nore
useful answers to how nutritional status and behavior interact than
nmeasurenments obtained at a single point in tinme.

Three ot her appendi xes to the Berkel ey collaborative research
report provide excellent literature reviews on malnutrition and the
acqui sition of conpetencies related to intellectual devel opnent and
learning (Riciutti; Ratoosh; Barrett and Radke-Yarrow). Ricuitti,
sumari zi ng many of these studies, notes that it is generally well
known that protein-caloric malnutrition may |lead to substanti al
i mpai rment of physical growh, including altered brain devel opnent,
particularly if the nutritional deficits are early, severe, and
long lasting. It also is the case that children who have
experienced protein-caloric malnutrition tend to show reduced
| evel s of intellectual devel opnent and school performance. However,
the research of the past decade has shown that it is extrenely
difficult, if not inpossible, to evaluate the independent effect of
mal nutrition as such on nental devel opnent, apart fromthe
i nfl uence of various adverse social and environnmental conditions
typically associated with nalnutrition and capable in their own
ri ght of having a substantial inpact on children's intellectual
devel opment. There has thus been a tendency to nove away fromthe
assunption of a direct, causal relationship between early
mal nutrition, altered brain devel opment, and inpaired intell ectual
functioning or nental retardation. Rather, there is increasing
acceptance of the viewthat malnutrition nmust be exam ned in the
envi ronmental context in which it occurs and treated as one of the
contributing factors | eading to suboptiml nental devel opnent. This
is particularly true in the case of early, severe, and prol onged
mal nutrition. The effects of mld-to-noderate, chronic
undernutrition on intellectual devel opnent, however, are |ess well
under st ood.

Several recent studies reflect this growi ng concern for
under st andi ng how mal nutrition and various aspects of the child's
soci al environnment may interact synergistically to influence
psychol ogi cal devel opnent. These investigations have sought
particularly to obtain estimtes of the dependent contribution of
nutritional versus socioenvironnental factors on cognitive
devel oprment. Most studies enploying this anal ytic approach
typically find that sinple indices of nutritional status (e.qg.
hei ght, wei ght, henogl obin count) and of socioecononic factors are
positively correlated (r's in the .20s to .30s range), wth
correl ati ons of about the sanme order of nagnitude being found
bet ween each of these predictors and neasures of intellectual
conpet ence. Regression anal yses tend to show that both soci al
factors and nutritional history nmake sone i ndependent contribution
to intellectual conpetence, with the percentages of variance
attributable to each source varying substantially fromstudy to



st udy.

In Richardson's 1976 study of 6- to 10-year-old Jamai can boys,
for exanple, 29 percent of the variance was attributed to social
factors versus 5 percent for severe early malnutrition. On the
ot her hand, work by Christiansen et al. (1974) on Col onbi an
children ranging in age from6 to 30 nonths attributed 18 percent
of the variance to social factors and 32 percent to nutritional
status. Regardless of the precise contribution of each category of
variable, it has beconme increasingly apparent, on the basis of both
hunman and ani mal studies, that a devel opnentally facilitative
soci al environnment may substantially attenuate or even prevent the
potentially unfavorabl e consequences of early, severe malnutrition.
Wrk by Richardson, Lloyd-Still et al., and Levitsky is
particularly relevant in this regard. {32} Wnnick et al., for
exanple, related the 1Q s and school achi evenent scores of adopted
Korean children in Anmerican honmes to the degree of early nutrition
as i ndexed by hei ght and wei ght before age 2. They found that the
children's new, enriched environnents led to significantly inproved
cogni tive devel opnent.

Research findings suggest that the interactions of nal nourished
children with their environnents nake themless likely to seek out,
utilize, and respond to avail able opportunities for |earning and
social interactions. Although in the late sixties and early seventies
it was assumed by many researchers that the brain changes produced by
mal nutrition led directly to an inpairnent of |earning, which was
often irreversible, nore recent studies have |led nost investigators to
abandon this position. Currently, the nost wi dely accepted hypothesis
is that malnutrition exerts its mmjor influence on behaviora
conmpet enci es through dysfunctional changes in attention,
responsi veness, notivation, and enotionality, rather than through a
nore direct inpairnment of basic ability to learn. This situation
i mpl i es hopeful prospects for reversibility or renediation (e.qg.
through an SFP with a cognitively oriented conponent attached to it),
because it is possible to mani pulate the child's environnent --
particularly the school segnent -- to nake his or her interaction with
it nore intellectually facilitative.

Rat oosh, in his analysis of research related to nutrition and
psychol ogi cal devel opnent, goes one step further and argues that
enpirical evidence drawn fromcurrent research supports the view
that inmprovenent of a child's diet alone can |lead only to snal
changes in cognitive and social devel opnment. Meaningful change in
this area only occurs when dietary change is acconpani ed by
enrichment of the child's psychol ogi cal and social environnent. {33}
Ri chardson's work, for exanple, indicated that mal nourished boys
differed significantly fromthe conpari son boys on a nunber of
unnat ched but rel evant variabl es. {34} He concl uded that enphasis
needs to be shifted away fromnutrition as a primary cause of
i mpai rment to a broader concern for the total ecol ogy of child
devel opnent.

Rel ated findings were reported by DelLicardie and Cravioto in
their 1974 study of the responsiveness of 22 5-year-olds who
survived clinically severe malnutrition to the "cognitive demands"
of an intelligence test.{35} Results indicated that survivors of
mal nutrition showed a | ower proportion of work responses than
controls matched for I Q and sex.

In a simlar vein, Patel et al. (1974), reported on the



effects of undernutrition as opposed to severe malnutrition in
young children. {36} The authors concluded that nutritional status
was only one environnmental influence on intelligence. They found
evi dence to suggest that any nutritional intervention program nust
al so consider factors other than nutrition that m ght serve to
rehabilitate deficiencies initially caused by poor nutrition.

One of the nost frequently cited studies in the nmalnutrition
literature was carried out in Guatemal a by Cravioto, DelLicardie,
and Birch (1966). Children froma rural village were rank ordered
by height. The upper and | ower quartile groups were then conpared
on a number of cross-nodel sensory tasks. The rationale for
comparing the upper and |lower quartiles was that the upper quartile
children were assuned to represent the group with the | east
i kelihood of having been at earlier nutritional risk. The authors
found that the subjects in the |ower quartile for height showed
poorer intersensory integration for the visual, tactile and
ki nesthetic nodalities than children in the highest quartile.
Results were interpreted as supportive of the hypothesis that
mal nutrition results in a lag in the devel opnent of sensory
integrative capacities. This lag, presunably, could be addressed in
an educational intervention.

Four studies have attenpted to establish functiona
rel ati onshi ps between malnutrition and child behavi or using
experinmental intervention strategies. Primarily, they have invol ved
an analysis of the effects of a food intervention programon the
cognitive or social devel opnent of chronically mal nourished children
or children at risk for undernutrition. Each will be discussed
in turn.

The | NCAP Guatemal a study (Kl ein, Yarbrough, Laskey, and
Habi cht, 1974; Klein, Habicht, and Yarbrough, 1970; and Habi cht,
Yar brough, and Klein, 1974) was a 7-year |ongitudinal effort
concerned with the effects of protein-calorie deprivation on
children's physical and nmental devel opnent. {37} The study's
experinmental design provided for the feeding of a protein-calorie
suppl enent to children in two villages and a nonprotein, |ow
calorie supplenent to children in two neighboring villages. Over
600 children were included in the two feeding prograns and
participated in one or nore tests of cognitive abilities at ages 5
or 7.

The investigators found generally positive and significant
correl ati ons between each of the cognitive neasures (short-term
auditory nmenory, nmenory for designs, reasoning, and vocabul ary) and
the two indices of nutritional status used, height and head
circunference at ages 5 and 7. A second set of anal yses, however,
showed that differences in food intake (as opposed to nutritiona
status neasures) over the 2-year period fromage 5 to 7 could not
be used to predict changes in psychol ogi cal test perfornance on any
cognitive neasure between the ages of 5 and 7. It did not natter
whet her differences in food intake were defined in ternms of hone
nutrition, food supplenents ingested, nenbership in experinenta
feedi ng groups, or attendance at suppl enentation centers. |n other
words, given information about a child' s test performance at age 5,
one could not predict differences in inprovenent on that test over
the next 2 years on the basis of information about protein-calorie
i ntake over the 2-year period. This nay well be a function of the
i nadequacy of the intervention design, providing, as it did,

di etary suppl enentation but no specific, cognitively oriented



treat ment program

The significance of the Guatenal a study, however, lies in the
experinmental evidence it provides of the rehabilitating effects of
nutritional supplenentation on the sensorinotor and cognitive
functioning of young children froman "at risk" popul ation. The
findi ngs suggest a functional relation between chronic
undernutrition and intellectual deficit. Further anal yses exam ni ng
rel ati ons between suppl enent intake and psychol ogi cal test
performance at higher age | evels are needed to shed further |ight
on the role of nutritional status in cognitive devel opnent.

The Cali Preschool Study is an inportant effort to exam ne the
ef fects of a conbi ned programof nutritional supplenmentation
cognitive stimulation, and health care on the cognitive devel opnent
of lower class preschool children in Cali, Colonbia.{38} The
researchers used tests of inmmedi ate nenory, verbal reasoning, color
recognition, and object recognition as criterion variables in the
st udy.

The investigation involved 240 3-year-ol d subjects who were
assigned to either a nutrition plus stinmulation plus health care
condition or to a nutrition plus health care only treatnent.

Wthin each of these 2 general groupings, subjects received either
1, 2, or 3 years of continuous intervention. The study included a
control group of children of | ow socioeconom ¢ status who received
no intervention and a conpari son group of upper inconme Col onbi an
chil dren, whose test perfornance was conparable to that of children
froma | ow soci oeconom ¢ status at any point in the study.

This el aborate design provides a basis for inferences not only
about the effects of nutritional rehabilitation on children's
cogni tive devel opnent, but al so about the inportance of social and
cognitive stinmulation with respect to behavioral change. It also
allows for an exanmination of differential treatnent effects rel ated
to duration of intervention.

Results obtained at the end of the study's second year showed
that subjects experiencing 2 years of the conprehensive
intervention inproved in verbal reasoning and general know edge,
whereas children in the nutrition plus health care only groups did
not show conparabl e inprovenents. Furthernore, the performance of
the nutrition plus health care only groups on the cognitive
measures was not substantially different fromthat of |ow
soci oeconomi ¢ status subjects in the control group. |n no group
however, did subjects show significant inprovenment in tests of
i medi ate nenory.

The Tozont eopan, Mexico study was designed to assess the
ef fect of a feeding programon nother-child interactions and child
behavi ors in the hone. {39} Subjects were under 2 years of age. The
i nvestigators concluded, on the basis of parental reports, that the
experinmental children tended to be nore denmandi ng than children in
the control group, both for attention and for food. |In fact, the
demands for food resulted in higher levels of feeding in the hone
for the supplenmented subjects. Results of the study al so indicated
that children supplenmented with proteins and calories were nore
i ndependent and active than those not supplenented and elicited
greater stinmulation fromtheir environment. It nay be that a
primary effect of undernutrition is to cause the child to w thdraw
fromactive participation with his or her environnment, with the



result that changes in cognitive abilities and perhaps patterns of
social interaction occur.

The Bogota study by Mora et al. exam ned the inpact of a
nutritional program on devel opnmental quotations of previously
wel | - nouri shed and mal nouri shed preschool ers. {40} Anal yses provi ded
for a determination of enpirical relationships anong severa
soci al, physical, health, and intellectual variables. In
particular, they allow for an assessnent of the inpact of the
experinmental intervention on intelligence test scores.

The investigators found that mal nourished children scored
| ower on every "social" variable than well-nourished children. But
they al so found that height and wei ght neasures significantly
predicted initial status on the Giffiths Mental Devel opnent scal e
for both younger and ol der children, even with social and "current
heal t h" variables controlled. This analysis suggested the
i mportance of nutrition, independent of other social and nedical
factors, with respect to cognitive devel opnent.

The next step in the analysis was to examine directly the
effects of the nutritional intervention on changes in intellectua
performance. Results of the analyses for changes in Giffiths test
scores showed that there was a general tendency for scores of
wel | -nourished children to decline over the |I-year period,
regardl ess of experinental condition, and for scores of
mal nouri shed children to increase. Because initial scores of
wel | - nourished children were significantly higher than the initia
scores of mal nourished children, these changes were interpreted as
a "regression to the nean~ effect. However, the increase on
Giffiths scores for the nal nourished children in the suppl enented
group was significantly greater than for children in the
nonsuppl enmented group, a difference the investigators suggested
nm ght be attributable to the effects of the food suppl enentation
progr am

This study provides additional evidence for the effects of
chronic nmalnutrition on intellectual developnent. It also
denonstrates that a | -year food suppl enmentation program
adm ni stered during the preschool years nmay significantly inprove |1Q
perf or mance.

The evidence received fromthe studies thus far strongly
suggests that early nutritional deficiencies may significantly
retard intellectual devel opnent. Although the precise nature of the
abilities that may be inpaired has not been thoroughly
i nvestigated, it appears that sensory-integrative capacities,
short-termnenory, and attention nay be particul arly harned.

Al though the inplications of chronic undernutrition are |ess clear,
research suggests that cunulative nutritional deprivation, |ike
severe nmalnutrition, may interfere with optinmal cognitive
functioning during later childhood. Furthernore, as reported by

Ri chardson, children who experience early severe nutritional
deprivation tend to be socially inmature relative to their peers
and have difficulty controlling their behaviors. Al though the basis
for these difficulties in adjustnent has not been specifically

i nvestigated, sonme of the probl ens observed in the social enpoti ona
sphere may be due to the same type of "performance" factors known
to influence cognitive functioning: apathy, reduced curiosity,
inability to attend to and use conplex stinuli, and | ack of
persistence. Such inpairnents would nost certainly influence a



child' s performance in school. Oher research points to the need to
treat the child's cognitive and nutritional deficiencies
holistically. Finally, the studies suggest that such deficiencies
are indeed anenable to treatnent, particularly where dietary and

i ntellectual enrichnent occur together.

Bal derston, in a literature reviewcited earlier in this
report, exam ned the few | ongitudinal studies undertaken in which
the inpacts of specific interventions were assessed (e.g., the
Cali, Bogota, Guatemala, and Mexican studies cited earlier).{41} She
derives two inportant sets of conclusions fromthis body of
research. First, nutritional intervention alone may account for
bi gger and cognitively nore advanced children. |In this regard, it
is inportant to note that findings by Winberg et al. show that
bi gger children consistently do better in school, remain in school
| onger, and have hi gher test scores. {41} Second, the nutritional and
educational intervention studies show that the |onger the treatnent
period, the greater the effect of the treatnent, and, the younger
the child, the greater the inpact of the intervention

O her research reported by Bal derston (e.g., Barnes et al.,
1968) | ends support for the hypothesis that early protein-calorie
deprivation creates lasting effects on behavior. Sone of these can
be altered through | ater enrichnment of diet, these behaviors,
however, may not altogether disappear. Citing findings by
Rosenzwei g and Bennett (1980), she notes that the nervous system
appears to be relatively plastic. Change in its structure occurs if
the environnent provides certain kinds of stinuli.

These views are echoed by Gussow in another review of literature
on nutritional deficiency and nental devel opnent.{43} She cites
the work of Yatkin and MLaren (1970) in which the devel opnent
guotients (DQ) of severely mal nourished Arab children were
conpared. Anple food and nedical care were provided for one group
in the other case, the sane food and care plus a stinmulating
environment were offered. Wth recovery fromacute malnutrition,
bot h groups inproved their |1 Q scores as neasured by the Giffiths
Ment al Devel oprment Scal e. However, the stimnulated group inproved
significantly nore than the unstinul ated group over the 4-nonth
period, although "nornmal" |evels of functioning were not attained.

In examning the inplications of this work along with the
research of McKay et al. in Col onbia and R chardson in Janaci a,
Gussow concl udes that the evidence, although still tentative,
suggests the inportance of providing nmal nouri shed children with
stinulation for both nmind and body. This conbination may enabl e
themto make up for infancies spent in environments that were
i nadequate in both respects.

GQussow al so reviews the research on the relationship between
hunger and nmental devel opnent, arguing that hunger is not
mal nutrition. The severely mal nourished child often is not hungry,
whereas the very hungry child nay or may not be mal nourished in
ways that are neasurable. She cites Riciutti's comment: "The schoo
child who frequently m sses breakfast or |lunch may perform poorly
because of inattentiveness and distractibility associated with
hunger. However, these potential influences on school perfornmance
and | earni ng, about which we know very little, clearly need to be
differentiated fromthose which are the result of long-term
protein-calorie malnutrition."{44}



Where subclinical levels of malnutrition are involved, GQussow
notes, the hard scientific evidence to support the notion that
children's present biological condition correlates with their
learning is best described as fragile. However, she reports that
the few studi es avail able have all tended to show that children who
were better nourished did better. One study, for exanple, |inked
bl ood levels of vitamin Cto |Qwhile two others eval uated the
ef fect of iron-deficiency anenia on various neasures of
functioning. {45} Neverthel ess, there have been no controlled studies
to show whet her the child who is very hungry is unable to work as
well as one who is not hungry, or whether he or she is just
unwi I ling to do so.

Qussow, in a separate article, argues that given the
probability that hunger interferes with learning, it would be
preferable for schools to offer breakfast rather than |unch
prograns when only one neal can be provided. {46} She notes that nost
| earning in schools takes place before lunch and it nmakes little
sense, therefore, for children to sit through this period hungry.

W son al so addresses the issue of hunger and its inpact on
school work in his review of the literature on interrel ati onships
anong di et, physical growth, verbal devel opnent, and school
performance. {47} He too notes that the effects of current diet on
school performance are not well docunented. Several studies find,
although a few fail to do so, that even in relatively wellnourished
popul ations in the United States, tenporary hunger (as opposed to
mal nutrition) may adversely affect attention, interest, and
| earning. {48} WIson reports that such findings are consistent with
Lat ham and Cobo's suggestion that |ow energy leading to inactivity
has short-termeffects on |l earning that can be cunul ative,
regardl ess of long-termnutritional status. {49}

The nost significant aspect of WIlson's work, however, is his
own anal ysis of the longitudinal data drawn fromthe | NCCAP and
RAND studies in Guatenal a on diet and school perfornance. He
reports that a child' s total diet was the | argest and nost
significant factor affecting a teacher's assessnent of performance,
when prior verbal attainnent, size, and a |arge nunber of other
vari ables are held constant. WIson concludes that this clear
finding provides strong support for Latham and Cobo's thesis that
current |evels of energy have an inportant inpact on | earning and
performance, even anong children with conparable prior nutritional
status and conparable levels of ability. This is consistent with
wor k by Chavez, Martinez, and Yaschine (1974) that suggests that
heal thier children are nore exploratory, active, and expressive
and, therefore, elicit a nore favorable and responsive soci al
environment, as well as avail thenselves better off existing
| earni ng opportunities. {50}

Two ot her studies | end additional support for the relationship
bet ween di et and school performance. In their research on Filipino
chil dren, Popkin and Li m Ybanez di scovered a significant positive
associ ati on between wei ght for height (a nmeasure of current
nutritional status) and the child' s ability to concentrate in
school . {51} They al so noted that children with higher henogl obin
| evels were less likely to be absent from school.

Moock and Leslie's study of childhood nalnutrition and
schooling in the Terai region of Nepal provides additional evidence
for the view that efforts to inprove child nutritional status nay



have educational as well as health and survival benefits.{52} O
those children in their sanple enrolled in school, taller children
tended to be in higher grades than shorter children of the sane

age. Gven the high rates of academic failure and repetition, grade
attai nment can be treated as a proxy for academ c achi evenent.

Mbock and Leslie report that Jam son has reached the sane

conclusion for Beijing as well as the Gansu and Ji angsu provi nces

of China. {53}

What is the relevance of this literature to SFPs and their
potential for facilitating cognitive devel opnent? The foll ow ng
observations seek to address that question.

1. Cognitive function may be defined as the ability to learn
categories, to process and structure information, and to | earn and
react to social and environnental cues. It includes the ability to
ask appropriate questions and provi de appropriate answers within a
given environnment and to identify and solve relevant problens. It
enbraces general conceptual ability, appropriate actions within a
given culture, and the nental adaptiveness needed to entertain new
categories and see new possibilities. MIld-to-noderate
mal nutrition, although probably not causing primary |earning
deficits, does appear to alter processes associated with cognitive
function. Passivity, apathy, shortened attention span, reduced
short-termnenory, failure to acclinate to repetitive stimuli, and
a lag in the devel opnent of sensoryintegrative capacity are al
associated with mld-to-noderate malnutrition. These dysfunctions
prevent children from taki ng maxi mum advant age of the | earning
opportunities available to themin their environnents. Not
surprisingly, children with protein-caloric malnutrition tend to
function at reduced | evels of intellectual devel opnent and acadenic
achi evenment. Children appear to adapt to nalnutrition by seeking
out nore quiet and restful activities. The contribution of SFPs to
cogni tive devel opment nust be assessed in this context.

2. G ven the conplexity of cognitive function and the range
of learning-related inpairments associated with nalnutrition,
research on suppl enentati on and cognitive devel opnent nust rely on
nore conpl ex nmeasures of cognition than I Q Instrunentation that
can capture changes in school-age children related to ability to
nobilize and maintain attention, devel opnent of sensory-integrative
capacity, reaction to stinuli, and behaviors related to exploring
and seeking information is especially needed. Because nany of these
processes are a function of maturation, there is a need for seria
nmeasurenment that can capture the rate of change in subjects.

3. M| d-to-noderate nal nutrition acts synergistically with
soci al and environnental factors. The risks for a mal nouri shed
child, living in a culture of poverty, are multiple, interactive,

and cunul ati ve. However, both human and ani mal studi es show that a
devel oprental ly facilitative environnment can alleviate the
potentially harnful consequences of early malnutrition
Reversibility and renedi ati on are possi ble when the child's
environment is manipulated to nmake it nore conducive to his or her
cognitive gromh. Although inprovenent in a child's diet alone can
lead to cognitive changes, greater intellectual devel opnent can be
achi eved when the child' s diet as well as his or her psychol ogi cal
and social environnent are enriched. These findings suggest that
SFPs can only reach their full potential for stinulating cognitive
devel opment when they are designed as part of a broader
intervention to address devel opnental |ags or deficiencies in



st udent s.

4. A school -age child's nutritional status exerts significant
i nfluence on academic performance. In WIlson's study, for
exanpl e, current diet was the single nost significant predictor of
cl assroom achi evenent. Li kew se, hunger seens to cause
inattentiveness and distractibility and thus is likely to influence
school performance and | earning. Hunger, of course, is not the sane
as malnutrition. SFPs that are successful either in reducing a
child's feelings of hunger or inproving his or her nutritional
status are likely to facilitate cognitive devel opnment as it has
been broadly defined in this section (i.e., nobilization and
mai nt enance of attention devel opnment of sensory-integrative
capacity; and exploratory, problemsolving behaviors; menory).
These changes nmay not be well captured on I Q tests.

In the section that follows we shall turn our attention to an
exam nation of four studies on the inpact on cognitive devel opnent
of SFPS in devel opi ng countries. The observations and concl usi ons
drawn fromthe review presented thus far will be instrunmental in
eval uati ng the net hodol ogi cal soundness of the research designs.
{31} Doris Howes Colloway et al., Collaborative Research Support
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3.2 Studies on the Relationship Between SFP Parti ci pati on and
Cogni ti ve Devel opnent in Devel opi ng Countries

Roy and Rath, in their evaluation of the school |unch program
in Orissa, India, conpared the acadenic performance of boys
participating in SFPs with those not participating. {54} Using
exam nation scores, they found no significant differences between
the two groups. Earlier in this report (Section 2.2), the
nmet hodol ogy enpl oyed by the researchers with respect to sanpling
and anal ytic procedures was described and critiqued. This section,
therefore, will be confined to an assessnent of the findings
specifically related to achi evenent and cognitive devel opnent.

The authors note that student performance in exaninations and
the proportion of failures are indicative of a school's academc
standards. Therefore, they anal yzed the distribution of student
scores on the exam nation adm nistered nearest to the tinme of the
study. Virtually no difference was observed in the distributions of
scores achi eved by SFP-partici pati ng and nonpartici pati ng boys. The
former obtained a nedian score of 38.1, whereas the latter's nedi an
was 38.9. The failure rate for both groups was al so nearly equa
(approxi mately 28 percent) when data were taken both for entire
school s and for individual grades (with the exception of grade
three, where a statistically significant difference was observed in
favor of the non-SFP school s).

These findings, however, are difficult to interpret for
several reasons. First, the authors failed to report whether the
exam nati on was standardi zed or teacher-nade. If it was



teacher-made, the results are not surprising given nost teachers'
tendency to use the students in their own classes as reference
groups for grades rather than objective criteria. This practice
usual ly leads to fairly constant distributions of students' marks,
so that a normal curve is maintained even when groups differ quite
not ably from one another. Thus, the proportion of individuals on
the "honor roll" in a school in which students are cognitively
advanced is not dramatically different fromthat of a school in
whi ch many pupils suffer cognitive deficits. Children tend to be
judged in relation to one another, particularly in situations where
the teachers are not pedagogically sophisticated.

Even if the exam nations are standardi zed, the scores al one
cannot be used to judge the efficacy of the SFP intervention
vi s-a-vis school achievenent. The SFP schools (as noted in Section
2.2 of this report) had nore tribal students and a smaller nunber
of upper caste children than non-SFP schools. Because soci oecononic
status exerts a significant influence on school achievenent and
because the student bodies in the SFP schools were of a | ower
soci oeconom ¢ status than these from non-SFP schools, it would be
expected that without the intervention, students from non-SFP
school s woul d score higher on standardi zed tests. Therefore, it can
be argued that the SFP was successful by raising the |evel of
academ ¢ achi evenent obtai ned by the | ower socioecononic status
students participating in the SFP to that obtai ned by the nore
advant aged, nonparticipating children. The lack of a statistical
di fference in scores, thus, may be one neasure of the programs
success in providing equality of educational opportunity for
children, regardl ess of their social or econonic background. This
di scussi on underscores the need for researchers to control for
soci oecononi ¢ status when conparing acadeni ¢ achi evenent or
cogni tive devel opnment for SFP-participating and nonparti ci pating
student s.

Kanno's study of how an SFP affected the | earning of primary
school children in Lesotho was based on a sanple of 155 children
ages 6 to 11, from 27 villages. {55} The study was conducted for 1
year and involved visits to 115 househol ds and the adm nistration
of a questionnaire to deternine the adequacy of hone neals as
related to the school feeding program

To test the effects of the SFP on | earning anong prinary
school children in Lesotho, the investigator used an intelligence
test, anthroponetric measurenents, close observations in
cl assroons, and teachers' reports. No significant differences were
noted on intellectual nmeasurenents or on anthroponetric increnents
bet ween SFP-participating and nonparticipating children. Al though
bot h school and hone neal patterns were deficient for the children
school feedings provided the only source of protein in the
children's diets.

This study, as does the previous case, fails to present an
anal ysis of data that controls satisfactorily for soci oeconom c
status. Thus, once again, the finding of "no difference" may, in
fact, be attributable to the success of the SFP in "bridging the
gap" between nore and | ess advantaged pupils. Wen targeting takes
pl ace, SFP schools will have |arger nunbers of children in need
than those not served by an SFP. On the other hand, the research
nmet hodol ogy does have a significant strength: the use of multiple
nmeasures that can serve as proxies for intellectual devel opnent.



Two studi es discussed in the previous section -- Cotten's work
in Haiti and Checchi Conpany's conparative eval uation of SFPs in
Col onmbi a, Kenya, and the Philippines -- also include an assessnent of
SFP i npact on cognitive devel opnent. Because Cotten was
significantly influenced by the Checchi teamls work, the sane
nmet hodol ogi cal critique applies to both studies. Therefore,
findings fromthe two studies will be reported separately but
i nterpreted together.

Wth regard to SFP influence on cognitive performance,
Cotten's data indicate that program children scored higher than
nonprogram children on the Raven Col oured Progressive Matrices
Scale, an 1Qtest, but the difference was not statistically
significant. 1In noting the very positive relationship between the
Raven score and a set of indicators that neasured the student's
hone environnment, Cotten surm ses that the preponderant cause of
mar gi nal differences in performance between program and nonprogram
children could be due to differences in hone environnent (with
program chil dren tendi ng, on the average, to cone from hi gher
soci oeconomi ¢ status environnments) rather than differences in
nutritional status.

Support for this argunment is found through the anal ysis of
anot her variable, tuition. A positive correlation was found between
what a child's famly had to pay for schooling and the child's
cognitive performance as neasured by the Raven score. Tuition was
vi ewed by Cotten as a surrogate indicator of the socioeconomc
status of the child's famly. The inplied |inkage was thus
interpreted by the investigator as follows: a wealthier famly can
afford higher tuition; higher tuition inplies better education,
which in turn results in a child who perforns better in school. The
results of a "t" test on the tuition variable indicated that
tuition in nonprogram schools was higher than in program school s
because of inclusion of private schools in the sanple. Cotten
concludes that this finding supports the argunment that exogenous
factors -- which the SFP does not attenpt to influence -- provide just
as plausible an explanation for differences in perfornmance as does
participation in the SFP. He believes that the |ongitudinal study
that is planned to supplenent this assessnent will be hel pful in
sheddi ng greater light on this |ssue.

Cotten also found that about 7 percent of the variance anong
school s in average Raven test scores could be explained by variance
in the preval ence of acute malnutrition. Wth the addition of hone
environment, 19 percent of the variance in cognitive perfornmance
was accounted for, while inclusion of the tuition variable inproved
the associ ati on another percentage point. Al three variables thus
conmbi ned to account for 20 percent of the variance in aggregate
performance on the Raven test. This finding once again suggests the
need to design intervention strategies that address both
nutritional status and environmental factors that influence
i ntell ectual devel opnent.

The inportance of the interaction between the schoo
environment and a child's nutritional status is also illustrated by
anot her study finding. Cotten constructed a "quality of education”
i ndex that measured variabl es known to influence | earning such as
lighting, classroomdensity, teacher/student ratio, teacher
educati on and experience, and the proportion of students passing
the Primary School Certificate Exam In the rural mlieu, as is the
case in virtually all devel oping countries, the "quality of



education" indices were significantly | ower than indices from urban

areas. In this environnent, there was a significant difference
bet ween nean raven scores obtained by children who were well
nouri shed as conpared with children who exhibited wasting. In

urban areas, on the other hand, where the availability off
external influences on a child's nental performance is greater,
there was no significant difference in cognitive perfornmance

bet ween thee wel |l -nourished children and those show ng signs of
wasting. This discrepancy points to the need for intellectual and
nutritional stinmulation for children living in environnments that
are not developnentally facilitative for SFPs to neet their
cognition-rel ated objective.

Cotten also investigated the relationship between hunger (as
opposed to malnutrition) and intell ectual performance. Citing
research by Keys, he hypothesized a rel ati onshi p between hunger ("a
psychol ogi cal and physi ol ogical state resulting frominsufficient
food intake to neet i medi ate energy needs") and a cl assroom
behavi oral pattern characterized by irritability, apathy, and
simlar dysfunctions. |Individual children in the sanple survey who
cane to school w thout breakfast were identified and their
performance on the Raven test was conpared with average performance
for the school

It was observed that within the SFP-schools, there was a
hi ghly significant difference between the performance |levels of the
two groups. Children who cane to school without breakfast did
mar kedl y worse than their |ess hungry counterparts. On the
nonpr ogram si de, however, there was no significant difference
between the two groups. No explanation of this finding for
nonprogram schools is offered. Perhaps the inclusion of nore
private schools (with their attendant higher quality of education)
in the nonprogramsanple is the cause. |If so, this, too, would
suggest that quality of the |l earning environnment and diet interact
in the determination of a child's intellectual ability. Wen the
environment is developnentally rich, the intellectual stinulation
avai |l abl e can conpensate for sone of the effects of hunger and,
quite possibly, malnutrition. This finding also highlights the need
to research whet her school breakfasts should be offered instead of
or in addition to lunches.

In short, Cotten's work denonstrates the inportance of
accounting for background factors, particularly soci oeconomc
status, and the need to hold these vari abl es constant over tine for
the researcher to isolate programeffects on cognitive devel opnent.
Hi s eval uation design, using as it did cross-sectional data, did
not show how children changed over the tinme they participated in
the program The forthcoming |ongitudinal study will treat this
i ssue. Specifically, it will be able to address whet her cognitive
devel oprment occurs at a faster rate for SFP-participating children
when soci oeconom ¢ status-related variables are held constant.

The Checchi study exam ned SFP inpact on school perfornance as
nmeasured by teacher grades controlled for the child s 1Q (derived
fromthe Raven Progressive Matrices). The sanple consisted of
children fromfirst and third grades. |In all, five school prograns
in each of three countries (Col onbia, Kenya, and the Philippines)
were exam ned. Net direct effect of participation in the program
was assessed; such background characteristics as famly incone,
not her's education, and the tested schol astic aptitude of children
were taken into account. All associations that had a beta wei ght



| ess than +.10 were treated as if they were zero.

Conpari sons were nade between SFP-partici pating versus
non participating children, as well as between children with nore
versus | ess exposure to the feeding programw thin the participating
group. The authors note that nost of the large, negative results for
partici pating versus nonparticipating students could be traced to
conpari sons with advantaged control groups. Hence, the nore versus
| ess exposure criterion appears to be the nore valid one.

The research team determined that it was necessary to obtain
a nmeasure of intelligence for school children and to control
teacher-assigned grades by child's 1Q This procedure was deci ded
on as a way of holding constant any difference in school
performance abilities related to past influence (such as a child's
parents or upbringing).

The Raven Col oured Progressive Matrices Scale was used to
obtain this neasure of intellectual ability. The authors descri bed
it as widely used in devel oping countries and especially
appropriate for cross-cultural research as it is relatively
culture-free. The test was administered without tine limts. Wen
time linmts are inposed, it becones nore heavily | oaded with
schol asti ¢ performance factors.

The instrunment itself is a perceptual test of spatial and
pattern rel ati onships in which the student matches one of six tabs
with a pattern on it against a larger pattern with a m ssing
tabul ar piece. Wen untinmed, it is designed to assess a subject's
present capacity for intellectual activity, irrespective of
previously acquired know edge. As a whole, the scale is described
as a test of observation and clear thinking.

The effect of school feeding on performance was i nconcl usive
and apparently unrelated to the ability of progranms to reach other
goals (e.g., inproved attendance and nutritional status). It had
been posited by the research teamthat performance coul d be
affected by food in at |east two ways: through the effect of
nutrition on nmental growth and devel opnent or through the effect of
nutrition on energy levels. The former claimcould not be
substantiated through a study of this type because the subjects
were all school -age children past the period of rapid brain growh
However, the second claimwas investigated by the research team
which noted that nearly all the first and third grade teachers
interviewed reported that children participating in SFPS perfornmed
better after eating. These subjective but uniformjudgnents were
somewhat offset by the nixed pattern of effects that energed from
the nore objective survey data.

A significant relationship between increased feeding and good
grades was found in 6 of the 15 schools. In the other schools,
there appeared to be few performance effects that could be
attributed to SFPs. At first glance, this may seemto be a
relatively negative finding with respect to the efficacy of SFPs as
a tool for inproving student intellectual devel opnment. on the other
hand, Jencks et al. in their landmark study of the determ nation of
school achi evenent note that the effects of 1Qand famly
background are so powerful that relatively few interventions
designed to inprove student performance can override them {56} When
judged in this context, a programthat yields gains for
di sadvant aged students in six |locales nmay appear to be a cup



two-fifths full rather than three-fifths enpty.

The research team notes that further thinking about indicators
of performance is warranted. They suggest a measure of
matricul ation (staying in school) as one alternative to school
grades that control for the child's 1Q They argue that this is
especially so in the context of SFPs in poor countries where the
basi ¢ educational need is literacy. To neasure this, it would be
necessary to follow up recipients to study how many stay in school
fromone grade to the next. A record of persistence in staying in
the educational systemwould constitute "good performance" for
these children. In nost devel oping countries, where enphasis is
pl aced on providing the bulk of the school-age population with
basi ¢ education, a neasurenment of nmatricul ation would capture the
degree to which SFPs assist in pronoting this goal

An anal ysis of the Cotten and Checchi studies nust focus
fundanentally on two principal issues: (1) how can cognitive
devel oprment or school performance be best neasured and (2) by what
standard should a program be judged as either successful or
unsuccessful ? A search through the psychonetric literature (see the
list at the end of the Bibliography) uncovered not a single study
that tested the hypothesis that the Raven scale was truly
culture-free when adnm nistered to children. One researcher
Abul - Hubb, used it with popul ati ons above age 14 in lIraq. For ages
14 to 17, the Iraqgi subjects attaining a raw score of 40 were at
the nmedian. The test manual gives a raw score of 44 for the 50th
percentil e.

It seens highly likely that cultural factors night account for
group differences with respect to tolerance for abstraction. O her
reviewers note that the test nmeasures IQin terns of a single
intellectual function, visual perception. Because hunger and
mal nutrition are believed to influence a range of intellectual
functions, this instrument may not be sensitive to the kind of
cogni tive devel opnent that could be pronpted by a successful SFP

Most reviewers and the test author claimthat the instrument
nmeasures "innate" intellectual ability. |If this is the case, it is
guesti onabl e whet her such a scale would be sufficiently sensitive
to changes in intellectual functioning derived froman educati onal
or school -based program Sone revi ewers have al so noted that the
test's reliability is not very high when adninistered to young
subjects. Furthernore, validity is threatened in those devel opi ng
countries in which reliable age data are difficult to obtain.

Gven this situation, the test is probably useful in
controlling for teacher-assigned grades or as part of a student
background assessnent (although its cross-cultural validity is
somewhat suspect) but not adequate by itself as a proxy for
i ntellectual devel opnent. |Indeed, the test's author recomrended
that it be used in concert with vocabul ary scal es for an assessnent
of current intellectual functioning.

Earlier in this section, it was suggested that procedures that
capture changes in children's ability to nobilize and maintain
attention, devel op sensory-integrative capacity, react to stinuli
and engage in information-seeki ng and probl em sol vi ng behavi ors
woul d be especially useful in assessing the inpact of SFPs on
intellectual functioning. Cognitive devel opnent is a dynanic
process that is best assessed through naturational scal es rather



than through relatively static, unidinensional |Qtests.

In conjunction with such scal es, sinple neasures of schoo
success should be used. The Checchi team s reconmendation that a
matri cul ati on nmeasure be enployed is very direct and appropriate to
the nature of the inquiry. O course, it will be necessary to
control for socioeconomc status. Wat we want to |learn is whether
children participating in SFPs stay in school |onger and devel op
intellectual capacities at a rate that exceeds that of
nonpartici pati ng students, all else being equal.

The second question that needs to be addressed is the standard
for judging an SFP "successful" in overconing cognitive
dysfunctions related to acute malnutrition. \When targeting
practices result in an SFP popul ation with an average soci oecononic
status bel ow that of non-SFP students, a successful program may be
one in which the gap between the two groups has been narrowed
rat her than closed. A very successful program following this line
of reasoning, would be one in which no difference between the two
groups i s observed, whereas at the highest success |evel, the
SFP-partici pating group woul d surpass the nonparticipating
popul ati on. This discussion highlights the need for baseline data
and nore prospective research. Once again, the principal focus for
i nvestigation nmust be how groups conpare to each other with respect
to rate of change when soci oecononic status is controll ed.

When i nadvertent targeting occurs and the SFP-partici pating
popul ation is of a higher socioecononic status than the
nonparticipating group (as in the prograns examned in Haiti and
Orissa), success will, of course, be defined differently. However,
once again, the key to program assessnment will be how the two groups
(participating versus nonparticipating) conpare with respect to
rate of change. Quality of education and soci oeconomi c status mnust
be factored into the anal ysis.

In conclusion, the foll owi ng additional observations are
offered for the efficacy of SFPs in pronoting cognitive
devel oprent :

1 The evidence for the proposition that SFPs can enhance
cognitive devel opnment is inconclusive. More research is needed in
whi ch longitudinal data are collected and nmultiple neasures of
school achi evenent are used. Conparisons between SFP and non- SFP
school s on neasures of achi evenent are only rel evant when they can
be interpreted in light of socioecononic status differences between
the two popul ati ons.

2. Li kewi se, conparisons between SFP and non- SFP school s
shoul d be augnmented by an anal ysis of differences between students
with nore versus | ess exposure to the programin the participating

gr oup.

3. Factors exogenous to SFPs exert as much influence on
school performance as do feeding prograns. Neverthel ess, none of
the SFPs di scussed here incorporates into its design any feature
that might nitigate the inpact of these "intervening" factors. The
SFP intervention strategy needs to be recast as a nore integrated
effort to renediate deficits caused by the interacti on anbng acute
mal nutrition, hunger, and a devel opnentally nonfacilitative home
envi ronment .



4. Cotten noted that 7 percent of the variance in Raven
scores coul d be explained by malnutrition. Although this
proportion may appear at first glance to be small or insignificant,
a gain inintellectual conpetence of this nmagnitude (the equival ent
of raising a child's 1Qfrom95 to 100) would actually have a
far-reaching inpact on the quantity and quality of classroom | earning.
This finding, therefore, underscores the need for SFPs to offer
neal s that are nutritionally adequate to overcone chronic
mal nutrition.

5. Cotten's research suggests that in schools in which the
quality of education is low, it nmay be especially inportant to
all eviate hunger for learning to take place. Research on the
ef ficacy of breakfast versus |unch programs is needed in devel opi ng
countri es.

In the follow ng section, we exanine the inpact of program
context on the pronotion of cognitive developnent. |s there a
di fference between devel oping countries and industrialized nations
in the evidence linking SFPs to school perfornmance?

{54} Roy and Rath, School Lunch in Oissa.

{55} Nellie B. Kanno, "Effect of School Feeding Schenmes Upon Learning
Anmong Primary School Children in Lestotho," Ph.D. dissertation,
M chigan State University, 1973.

{56} Christopher Jencks, Inequality: A Reassessnent of the Effect of
Fam |y and Schooling in Anerica (New York: Harper and Row,
1972).

3.3 Studies on the Relationship Between SFP Parti ci pation and
Cogni tive Devel opnent in Industrialized Nations

Most revi ewers{57} have divided this literature, which, except
as noted, deals with the United States, into two basic
cat egori es:

(1) studies dealing with short-term behaviors (with an enphasis on
nor ni ng feedings and the effects of hunger) and (2) studies on

long-termeffects (with an enphasis on school performance). In this
section, six studies pertaining to the first category and five
relevant to the second will be revi ewed.

The exi stence of two major categories reflects the presence of
two general approaches that have been used to investigate the
ef fects of SFPS on non-nutritional aspects of student behavior.
Studi es of short-termeffects have yielded conflicting results.
Investigations of the long-termeffects of SFPS on school
achi evenmrent and attendance have failed to denonstrate concl usively
significant relationships. It is inportant to note, however, that
these prograns were not expressly targeted to mal nouri shed
students. Thus, the question of whether SFPs could have a
beneficial effect on the academ c achi evenent of nal nouri shed
children is left unanswered.

As Pollitt has noted, research on the behavioral effects of
SFPs is, in nost instances, nethodologically weak. It is marked by
anbiguity in the definition of variables, a |lack of data on the



validity and reliability of the neasures used, and an absence of
speci fic hypotheses. Therefore, a great deal of caution mnmust be
exercised in interpreting findings.

{57} see, for exanple, Nelson et al., National Evaluation; and
Pollitt et al., "Educational Benefits."
3.3.1 St udi es on Short-Term Behavioral Effects

These studi es have investigated the effects of eating or not
eating breakfast and of eating a m d-nmorning snack. The behaviors
targeted for research included nervousness (Laird et al., 1931 and
Kei ster, 1950); hyperactivity, withdrawal, and hostil e behavi or
(Kei ster, 1950); aspects of nental performance, including
arithnmetic and decodi ng tasks (Mat heson, 1970); and short-term
attention (Dwer et al., 1954; Arvedson et al., 1969).{58} Each
study will be briefly reviewed before turning to their collective
inmplications. (See Table | for a conparative sumary of studies on
short-term behavioral effects.)

Laird et al. (1931) exam ned the relationship between hunger
and nervousness in children. The sanple consisted of 48 first,
second, and third graders who had been rated as nervous by their
teachers on the basis of a behavior checklist. The children were
assigned to one of three groups: a control group that received no
speci al feeding; those who received mlk only; and those who were
given mlk and a cal ci um suppl enent. The children were fed for a
2-week period at 9:30 a.m, after which their behavi or was
reassessed, presunably by their teachers, who supposedly did not
know the treatnment groups to which the children had been assi gned.
For the group fed milk, it was reported that their nervousness had
decl i ned by an average of 6 percent. However, half the group showed
either no decline or an increase in nervousness at the end of 2
weeks. Laird and col | eagues concl uded that the nervousness of
el ementary school students is associated with hunger and can
therefore, be alleviated through nmid-norning mlk prograns.

This study is methodol ogically weak for several reasons. There
is no discussion of how the observation procedures were validated
and the high level of subjective judgnent required to conplete the
checklist (e.g., "nmentally lethargic") argues against the
probability that the instrunment could be used with any degree of
reliability. Furthernore, the data were not subjected to
statistical tests.

Kei ster (1950) studied the effects of a md-nmorning fruit
juice programon hyperactivity, wthdrawal behavior, hostility, and
nervousness on 133 children from2 to 5 years of age attending a
nursery school. The investigation lasted a year. Each child's
behavi ors were observed at 30-second intervals for 2 hours
following the feeding. Keister found that the juice drinkers
exhibited significantly fewer negative behaviors than those who
received water. Despite an absence of any significant age
di fferences, mal es who received juice showed a greater reduction in
negati ve behaviors than fenal es who were given j ui ce.

As does the work by Laird et al., Keister's study suffers from
an apparent lack of reliability and validity. Data were obtained
through a checklist designed by the investigator. However, no



information on the instrunent's validity and reliability is
reported. Although experinmental and control conditions were

i nposed, there is no evidence to suggest that the observers were
unaware of the treatnent received by each child.

Tuttle et al. tested the effects of different breakfast
condi ti ons on physical performance in children. {59} Boys aged 12 to
14 alternated between periods of basic cereal and m |k breakfasts
and no breakfast for 17 weeks. The total daily nutrient intake,
however, was kept constant. Six categories of physiologic responses
were tested in the late norning hours. Onssion of breakfast had no
ef fect on neuromnuscul ar trenor nagnitude, choice reaction tineg,
maxi num grip strength, or grip strength endurance. However, maximm
work rate and maxi mum wor k out put were | ess when breakfast was
omtted. The students' attitudes and schol astic performances were
rated by their teachers and were reported to be better for the
majority of the boys when breakfast was eaten.

Verneersch et al. in their review of this study note that the
portion of the research that neasured breakfast/no breakfast
effects on student attitudes was not as well controlled as the
portion dealing with the effects on physical perfornance. {60} No
systenmati ¢ behavioral checklist was used by the teachers rendering
judgnents. Furthernore, the teacher-observers were aware of whet her
the boys had received breakfast on the days they offered their
assessnents.

Arvedson et al. (1969) sought to test the assunption, prevalent
in the 1950s, that breakfast should provide one quarter of the
total daily protein and caloric intake to ensure naxi num physica
and nmental efficiency in the |late norning hours. For this purpose,
a sanple of 203 children aged 7 to 17 was drawn from severa
St ockhol m school s.

They found that of these children, only one-third consuned a
breakfast at the "ideal" level. Their next step was to determne if
this Iow intake had any effects on physical capacity. The
i nvestigators then studied 40 boys, ages 11 to 17. They were
di vided into four groups, each receiving a different type of
breakfast (high carbohydrate, 400 cal ories; high carbohydrate, 560
calories; high protein, 400 cal ories; high protein, 560 calories).
The subjects were given a work test involving a bicycle ergoneter.
No differences in physical capacity were found for the various
types of breakfasts. Concentration, hunger, and tiredness were
nmeasured on the days that work tests were not adm nistered. The
authors al so found no significant difference in the physical and
nmental performances or in the reports of hunger and tiredness anong
the groups eating the various breakfast types.

The study does not, of course, address the effects of
breakfast om ssion on school performance. Rather, it suggests that
breakfast type (rather than presence or absence) is of little
i mportance in deternining work output. Breakfast type al so appears
to be insignificant in terns of influence exerted on such | earning
dysfunctions as inability to concentrate and fati gue.

Mat heson (1970) neasured the effects of m d-norning orange
juice feeding on 100 fifth grade students fromthree classroons at
three different schools. The study was conducted over a 10-day
period. The outcone variable studied was an addition and letter
synbol decoding test. The same children were exposed to both the



experinmental and control conditions. The md-norning orange juice
feeding was associated with a significantly better performance at
9:15, 10:30, and 11:45 a.m on tasks of decoding and addition.
Testing followi ng the orange juice feeding at 10: 30 showed the nost
significant inmprovenent on the decoding tasks. The researcher also
found that the performance of the tasks at different tines during
the morning did not differ significantly between children whose
usual breakfast intake was good or poor; however, breakfast intake
was not neasured for the day of the testing but was obtai ned
through a 3-day witten record coll ected several weeks after the
experiment was conducted. Matheson concluded that students score
hi gher on school -type tasks undertaken shortly after they receive

f ood.

This study lasted only 10 days, an interval that Verneersch
and col | eagues suggest nmay not have been | ong enough to bring about
adjustnments in children whose breakfast habits were | ongstanding. {61}
Pollitt suggests that this investigation offers the strongest
nmet hodol ogi cal treatnent of short-termeffects of feeding.
Therefore, in his view, it provides inportant support for the
contention that food supplenentation in school early in the day
bri ngs about sone beneficial effects on a child' s performance in
school -type tests.

Dwer et al. (1954) neasured the effects of an instant
breakfast on children's school performance. The study subjects were
139 first-grade boys, half of whomreceived the liquid neal in the
norning, while the other half received it in the afternoon. The
researchers, conparing norning performance on several attention
tasks, found no differences between the two groups.

Pollitt, in trying to account for the different conclusions
obt ai ned by Dwyer and Matheson, suggests that this mght be
attributable to differences in breakfast intake between the
popul ati ons used in the two studies. Furthernore, the two studies
may have been tapping different nental abilities. The attention
neasures used by Dwer were tests of slow tapping, digit recall,
and building with toy bl ocks, as well as observations of eye gaze
to assess nmai ntenance of attention in the classroom Mtheson, on
the other hand, tested for addition and |letter decoding.

It is difficult to draw conclusions about the inplications of
these studies for SFPs in devel oping countries. First of all, the
children in these studies were not necessarily mal nouri shed.
Second, the studies used different types of neasurenents, so they
are not conparable to each other. In sone cases, the m d-norning
feedi ngs nay have been supplenents to breakfast, whereas in others
they may have been substitutes. Furthernore, only Matheson and
Dwyer were directly concerned with cognitive di mensions of
behavi or. The other studies -- dealing as they do with enotional
di mensi ons of behavi or and physical activity -- have inportant
al though less direct inpact on the degree to which a child can take
full advantage of the opportunities present in his or her |earning
environment. Finally, four of the studies (Dwer et al., 1973;
Keister, 1950; Laird et al., 1931; Mtheson, 1970) suffered froma
| ack of systematic controls on the observations made to categorize
behavi or and froma failure to assess adequately food intake of
children prior to their arrival at school. The other two
experinments (Arvedson et al., 1969; Tuttle et al., 1954), as
Ver meersch notes, were nore adequately controlled, but there is no
way to ensure that some of the results were not affected by the



subj ects' know edge of the treatnment they received. As Pollitt
states in his review, these nethodol ogi cal weaknesses are the
strongest evidence for a need for additional research in this area.
However, he also notes, in light of the evidence, that the
provi si on of breakfast nay benefit students enotionally and enhance
their capacity to work on school -type tasks.

{58} These studies are all cited in Nelson et al., National
Eval uation; and Pollitt et al., "Educational Benefits."

{59} WW Turtle it al., "Effect on School Boys of Oritting
Breakfast," Journal of Anmerican D etetics Association 30

(1954): 674.
{60} Cited in Nelson et al., National Evaluation

{61} Cited in Pollitt et al., "Educational Benefits."

3.3.2 St udi es on Long- Term Behavi oral Effects

Fi ve studi es have | ooked at long-term cognitively rel ated
behavi oral effects of SFPs (Lininger, 1933; Tisdall et al., 1951;
Pi nkus, 1970; Kreitzman, 1973; and Lieberman et al., 1976). Unlike
the short-term studi es, these investigations exhibit nore
uniformty. Most used a |ongitudinal approach, and the nost comon
out comre neasures were closely linked to school performance. Major
di fferences anong the studies include the treatnents investigated,
the sanples' characteristics, the prograns that were anal yzed, and
the specific tests and nodes of analysis used. (See Table 2 for a
conmparative summary of studies on |ong-term behavioral effects.)

Li ni nger (1933) studied the effects of a school mlk program
on schol astic progress over a 2-year period anmong 4, 133
"under nouri shed" (not defined) students aged 6 to 16 years. {62} The
subj ects were enrolled in special health classes in which the use
of mlk was enphasi zed as part of a broader strategy for inproved
health. An index of schol astic progress was obtai ned fromteachers
subj ective coments. Over the study period, 45 percent of the
children receiving nmlk were shown to have inproved "schol arship.n
Where mil k was not used, inprovenent was noted in 24 percent of the
cases. However, teachers probably knew which students were
receiving mlk. Therefore, it is difficult to say whether those
results stemfromthe intervention or teacher expectations. This
study al so suffers from probable defects in reliability, given the
nature of the checklist and |lack of rigor in determining criteria
for selection of mal nourished students.

Kreitzman (1973) | ooked at attendance and school grades to
determine the effects of a school breakfast programin a yearl ong
study. {63} The subjects were third and fifth graders fromtwo
schools in Atlanta, Georgia who were living in a governnment housing
project. One school had no breakfast program the other began one
in January. At the end of the school year, there was no difference
bet ween the two groups in achi evemrent test scores. |t should be
not ed, however, that this finding nmay have been related to a
suppl enentary educational programthat was being offered for third
graders in the control group. This anbiguity points to the need
noted el sewhere in this report for a greater understanding of the
potential interaction and interdependence between cognitive



devel oprent interventions and SFPs. Were no such program was
operating (in the fifth grade), those in the experinental group did
as well or better on every segnent of the achievenent test than the
control group.

Unfortunately, Kreitzman does not report any statistical
treatnment of the data collected. "Significant differences" were
reported strictly on the basis of observation, rendering this study
of limted useful ness to policynmakers.

Tisdall et al. (1951), in the Canadian Red Cross School Mea
St udy, eval uated over 200 school |unch participants and contro
students who ranged in age from5 1/2 to 10.{64} The investigation
| asted 3 years. School performance neasures included
t eacher-assi gned school grades, scores on |Qtests, and scores on
obj ective tests of reading and arithmetic. The experinental and
control groups were matched for gender, school grade, classroom
age, height, weight, socioeconom c status, dental condition, nental
ability, school achievenent, and health status as neasured on a
heal t h exam

The authors found no evidence to indicate that the SFP had any

effect in accelerating nmental or educational developnent. It is
difficult to analyze this conclusion, however, because no
statistical analysis was presented in the report. It is also

uncl ear whether the degree of program exposure was controll ed.
Furthernore, the nutritional status of students is not discl osed.

Pi nkus (1970) exani ned the breakfast habits, school performance,
and hunger-rel ated behaviors of two groups of fourth graders,
those attendi ng a school breakfast program and those in schools
where the program was unavail abl e. {65} Al children canme from ei ght
Loui si ana school s that net Federal requirenents for the program
The two groups were natched by predoni nant race of students, class
size, and faculty size. Questionnaires were used to gather data on
breakfast and behavi or patterns for approximately 200 students.

More children in the non-SFP site reported a hi gher frequency
of crying, being angry, and being asked to pay attention or stop
nm sbehavi ng. However, no significant differences were observed
bet ween the two groups when the conparison was nmade on the basis of
| -week behavi or records kept by parents and teachers. Furthernore,
no significant differences were found on schol astic achi evenent as
nmeasured by the nunmber of DS and F's durng a |-nonth period. As
noted earlier, many teachers grade on a curve. |f this were the
case in this study, it would be unreasonable to expect to see a
change in the distribution pattern of grades. The relatively short
duration of the grade conparison period may al so have been
insufficient to uncover any trends in this area.

Li eberman et al. (1976) studied the effects of a breakfast
program anong | owi ncone bl ack ghetto children in grades three
through six over 1 school year.{66} A school with a breakfast
program (n=300) was conpared to an adjacent school (N=281) without
a program Five psychological tests were adninistered to neasure
ability to concentrate, renenber, think abstractly, and work in a
cl assroom The authors found no | ong-term program ef fect associ at ed
wi th psychol ogi cal test scores. However, children in both groups
were well nourished. Furthernore, 52 percent of the children
participated in the programbetween 35 to 54 percent of the tineg,
al t hough exposure was not controll ed.



Pollitt observes that this study is a good illustration of how
the nature of the sanple determ nes the nature of the
investigator's results. Because the recipients of school breakfasts
were well nourished before they entered the SFP, it is unlikely
that their participation brought any additional nutritional benefit
to them Gven that situation, it is not surprising that the SFP
brought no additional educational benefit. Such a study fails to
answer the crucial question of whether a programthat starts with
poorly nourished recipients and brings about nutritional status
i mprovenent will also yield educational benefits.

The apparently contradictory findings of these studies make it
difficult to draw concl usions about them Two investigators
(Lei ninger and Kreitzman) found a beneficial program effect,
whereas the others did not. The research set, as a whole, does
suggest the need to understand and account for the many and often
confoundi ng intervening variables in feeding and achi evenent
studies, as well as the need to control for program exposure. The
differences in findings may al so be due in part to differences in
the designs and sanpl es enpl oyed.

In summary, the findings with which we are left fail to
provide a strong basis for any policy decisions regarding the
rel ati onship between SFP participation and cognitive devel opnment in
mal nouri shed children. Lack of methodol ogical rigor and, in
particul ar, designs that fail to account for noderating variabl es
characterize these studies.

The investigations, however, do highlight the need for
additional research into the rel ati onshi p between SFPs and
cognitive devel opnent. Some reconmendations with respect to future
work include the foll ow ng:

-- Longi tudi nal research is needed. One year is probably not
adequate to detect all cognitive devel opnent effects
produced by SFP participation. Any shorter time period is
clearly insufficient. A 2- to 3-year research project in
this area woul d be nost desirable.

-- Program effecti veness on nal nouri shed children must be
nmeasured. Because inpact varies with a program s ecol ogy,
it is inmportant to avoid drawi ng inferences for
mal nouri shed children fromdata that were obtained on
wel | - nouri shed subj ects.

-- Kreitzman reported that third graders who participated in
a suppl enentary educati on program but received no school
breakfast did as well on achi evenent tests as students
who received breakfast but did not have access to the
renedial intervention. |In the fifth grade, where no
suppl enentary education was avail abl e, the breakfast
program partici pants surpassed the control group on the
performance neasures. This finding highlights the need to
desi gn studi es that one conpare and assess the cognitive
i mpact of SFP interventions with and without additional
i ntell ectual devel opnent conponents incorporated into the
treat ment package.

In the follow ng section, the general inplications of the
research on nutrition, SFP, and cognitive devel opnent are



di scussed. Special attention is given to the concerns of
pol i cymakers.

{62} Cited in Pollitt et al. "Educational Benefits."

{63} S.N. Kreitzman, "Evaluation of Craddock Breakfast Study"
(Atlanta: School of Dentistry, Enory University, 1973,
unpubl i shed) .

{64} Cited in Pollitt et al., "Educational Benefits."
{65} Cited in Pollitt et al., "Educational Benefits."

{66} Lieberman, "Ghetto School Breakfast Program"

3.4 Concl usi ons

Wt hout question, the cognitive abilities of a nation's
citizenry are of utnost inportance to planners. Wrker productivity
is sointimtely linked to problemsolving skills and nore
generalized cognitive developnent that it is difficult to inmagine
how any hi gh-1evel decision-nmaker could fail to be concerned with
renovi ng i npedinents to the optinmal intellectual functioning of
young people. However, despite the need, the present collection of
studies offers relatively little guidance to the policynmaker who
nust choose anong alternative social investnents.

The studies are inadequate to planners for a variety of
reasons, including |ack of nethodological rigor (particularly with
respect to the work done in industrialized countries) and
conmparability of findings. Consequently, the definitive answer to
the question of whether SFPs nmake a significant difference in the
cognitive devel opnment of students is unknown. However, prelininary
i ndications are that they do.

Two studies in particular, both nethodologically sound in al
respects, provide the basis for this assertion: WIlson's work in
Guat emal a and Moock and Leslie's research in Nepal. 1In the forner
study, the child s total diet was the |largest and cost significant
factor affecting a teacher's assessnent of perfornmance, when al
ot her relevant variables were controlled. This finding |Iends
support to the thesis that current energy |levels have an inportant
i mpact on | earning and performance even anong children with
conmparabl e nutritional status and levels of ability. In Mock and
Leslie's work, taller children tended to be in higher grades than
shorter children of the sane age. This led the authors to suggest
that efforts to inprove children's nutritional status nay have
educational as well as health and survival benefits for the
children invol ved.

Unfortunately, policymakers cannot sinply accept that
children's nutritional status influences their school achi evenent
-- particularly when the children are mal nouri shed or hungry -- and
derive a course of action fromthis assertion. The research
findings are fairly uniformw th respect to an inportant point:
nm | d-to-noderate nal nutrition acts synergistically with social
- environnmental factors to affect cognitive function. Therefore,
pol i cymakers must decide the extent to which malnutrition can be
dealt with in the environnental context in which it occurs. |If



policymakers treat nalnutrition as one of the factors leading to
suboptimal nental devel opnent (as the literature suggests), what

ot her factors should they address and what will the coverage and
cost inplications of this decision be? Fromthe cost standpoint, it
m ght prove nore expedient, politically and otherw se, to reach
nearly everyone in the "at risk" school -age population with a
partial intervention than to reach only a smaller beneficiary

popul ation with a nore nearly perfect treatnment strategy. |If the
choice is nade to opt for a food-only intervention, the planner can
bol ster this decision with the assertion (Latham and Cobos) that

| ow energy levels lead to inactivity, which in turn produces
short-termeffects on | earning that can be cumul ative regardl ess of
long-termnutritional status. |[|f, on the other hand, the

pol i cymaker selects an intervention programthat al so addresses
factors other than nutrition in order to rehabilitate deficiencies
initially caused by poor nutrition, fewer children nay be reached
(because of cost considerations), even though the intervention is
sounder.

QO her conundruns al so face the planner. How nutritionally
adequat e nmust the feeding intervention be for cognitive outcones to
occur? Arvedson's study suggested that the type of breakfast was
not inportant (although the subjects were Swedes, who presumably
were not nal nouri shed), and Checchi's three-country study found
that the effect of an SFP on performance was unrelated to the
programis ability to reach nutritional status goals. On the other
hand, Cotten found that 7 percent of the variance on an | Q
test -- not an insignificant proportion -- could be explained by the
presence or absence of nalnutrition. once again, the answer appears
to vary according to the program s ecology. Were acute
mal nutrition is endenmc, nutritional adequacy is probably nore
i mportant than when hunger, but not nalnutrition, produces |earning
dysfunctions. |f hunger is a major inpedinent to | earning, schoo
breakfasts may be the nost appropriate intervention. However, the
pl anner nust determine the criteria for selecting breakfast versus
l unch or snack prograns. Selection of one type of program over
anot her shoul d be based on a careful assessnent of need as well as
past practice and custom

Finally, planners need to | ook at who precisely is benefiting
from SFPs. Aggregate data may obscure inportant results. [|f, for
exanple, the programis particularly successful in overcom ng the
cognitive deficits of girls or socioeconom c groups that are at the
margi n of their country's devel opment, the resultant closing of the
equity gap may well justify investnment in the program

Al'l of these issues have inplications for the design of SFPs.
In the next section, recomendations are presented for how SFPs can

be designed to yield the maxi mum benefit for attendance,
enrol Il ment, and cognitive devel opnent.

4. DESI GN | MPLI CATI ONS

4.1 Introduction

The purpose of this section is to identify approaches that can
maxi m ze the educational inpact of AlD supported school feeding



prograns. Generally, SFPs are designed to neet three objectives:
(1) to inprove the nutritional status of school -age children; (2)
to increase school attendance through the provision of a snack or
nmeal ; and (3) to inprove children's ability to benefit from
instruction by renoving hunger or nutritional deficiencies as
obstacles to learning. These objectives suggest that SFPs are

i ntended to support or strengthen the typical array of host country
strategi es designed to inprove the internal and externa

ef ficiencies of school systens. Nevertheless, there have been few
if any attenpts in the literature to state explicitly how SFPs can
contribute to school systemefficiency. The following is an initial
effort to fill this void.

Internal efficiency generally refers to the relationship
bet ween a school systenis curricul ar expectations for students and
what actually happens to students within the system Typica
i ndi cators used to gauge a systenm s internal efficiency include the
proportion of students in a given grade who are "over age,
enrol Il ment ratios, absenteeism wastage rates, repetition rates,
subj ect area or examination failure rates, and the proportion of
students in a cohort of school entrants who successfully conplete
a given level of schooling in the prescribed nunber of years. In
ot her words, these nmeasures focus on whet her student |earning takes
pl ace at the prescribed pace. Education sector strategies that are
desi gned to inprove school attendance, expand school enrollnents,
and facilitate greater mastery of curricul um objectives (either by
i mproving teacher quality or providing inproved instructional
materials) are all geared toward the goal of enhancing interna
ef ficiency.

External efficiency is used to connote the rel ationships
bet ween what schools teach (or try to teach) and what a country
needs to neet its devel opnent goals. For exanple, the curricul um
for rural primary school students in a given devel oping country
nm ght enphasi ze the values and lifestyle of the urban elite. This
may encourage many who | eave prinmary school to emigrate fromthe
countryside. At the sane tinme, however, the country's devel opnent
pl ans m ght stress rural mcroenterprise devel opnment. The education
systemis subtly underm ning the governnent's ability to achieve
this goal; an external inefficiency of farreaching consequences is
operating. Typically, education sector reforns designed to address
external efficiency questions feature attenpts to nake curricula
nore relevant. This nay be acconplished by introducing vocationally
oriented studies, by regionalizing curricula, by stressing |ifelong
learning skills, and by creating a mlieu in which students have
anpl e opportunity to apply to hone and comunity what they |earn at
school

Fromthe foregoing, it can be seen that SFPs could, if
properly designed, inprove both internal and external efficiencies.
Yet seldom are prograns planned to take full advantage of this
potential. |In Sections 4.2 and 4.3, specific design issues are
rai sed and suggestions presented that will help planners begin to
focus nmore concretely on how SFPS can have a greater educational

i mpact.
4.2 SFPs and Enhanced Internal Efficiency

At the outset a critical assunption concerning SFPs must be
made explicit: food alone, although necessary, is insufficient to



overcone cognitive deficits in school -age children who have a prior
history of significant nutritional deprivation. Food can, however,
be an inportant weapon in the arsenal of approaches. Let us see
how.

The key to using SFPs as a neans for supporting the school's
cognitive devel opment efforts is in using the feeding activity as
a springboard for cognitively oriented interventions. The neal or
snack period, for exanple, can becone the occasion for structured
verbal interaction between students and adults. Vocabul ary,
| anguage fluency, and syntax can all be inproved by encouragi ng
children to tal k about shared interests or topics of inportance in
a nont hreatening setting. Likew se, children can be helped to
acquire the conpetence needed to prepare all or part of the neal.
This woul d invol ve mastery of such critical skills as foll ow ng
directions, neasuring, translating witten synbols into actions,
pl anning future actions, and eval uating performance for the purpose
of inmproving it. Social skills would al so be devel oped by enabling
children to work together in the preparation and serving of food.

Needl ess to say, unless teachers are trained to use the SFP as
a nmeans for pronoting cognitive devel opnent, it is unlikely that
such outcomes will occur. Many attenpts to inprove teacher quality
fail because the training programis not able to provide the
support needed for teachers to "unlearn" deeply ingrained
behavi ors. A 2-week workshop, for exanple, designed to help
teachers use fewer rote techniques in class and to rely nore
heavily on student-centered active learning principles depends in
part for its success on the trainer's ability to undo the teachers'
years of practice with rote nethods (first as a student, later as
a teacher). This is the equival ent of breaking a |ong-standing
habit. In contrast, the task of hel ping teachers acquire new
behavi ors related to school feeding prograns is nuch easier,
because their belief systens concerning such prograns are not
nearly as deeply etched as nany other beliefs related to classroom
instruction. Thus, SFPs can serve as an entry point for providing
teachers with pedagogically sound training that is likely to be
applied in the classroom (or cafeteria) setting.

Changi ng teacher behaviors is a nearly inpossible task if
those who supervise them do not support the proposed changes. This
nmeans that any teacher training effort nust be paralleled by work
wi th school inspectors and headnmasters. At this level, training
shoul d focus on identifying a broad range of interventions that can
be carried out to overcone whatever cognitive deficits exist in the
student popul ation. SFPs should be viewed in this broader context.

Most strategies for inproving the internal efficiency of
school s focus to sone extent on inproving teacher quality. Training
around the SFP is one neans for acconplishing this end, if feeding
and cognitive devel opnment can be purposefully and deliberately
linked. At the sane tinme, however, care nust be taken that SFPs do
not significantly decrease the time teachers have avail able for
classroominstruction. Qherwise, internal efficiency gains nade
through training my be nore than offset by lost instructiona
time. Wen this occurs, we can say that the opportunity costs of
participating in SFPs beconme too high. Strategies to reduce or
nmninmze the opportunity costs of SFPs include parental or student
i nvol venment in food preparation, teacher participation in the
desi gn of SFPs, use of easy-toprepare foods and recipes, and the
careful scheduling of food preparation time so that it does not



conmpete with instructional denands.

In nost devel oping countries it is not possible to provide al
schools with SFPs. Thus, targeting recipient schools becones a
critical task. Frequently, targeting is based on the assuned or
assessed nutritional status of school -age children. |In sonme cases,
the targeting is done at the |evel of individual schools or
geogr aphi ¢ zones; occasionally, the programis targeted to specific

children within the school setting. |In |ooking at how the
educational inpact of SFPs can be inproved -- specifically at how
SFPs can increase a systenls internal efficiency -- severa

inmplications for targeting practices suggest thenselves. First,
targeting to individual schools or geographic areas is preferable
to targeting on specific children. Aside fromthe fact that
targeting within schools tends to pronote ration dilution, the
practice also dilutes such education payoffs as teacher
participation or interest in SFP-related training, integration of
feeding with cognitively oriented activities, and w despread
parental involvenment or contact with the school through its feeding
program |If SFPs are to becone a springboard for far-reaching
educati onal inprovenents, they cannot reach only a portion of the
students enrol |l ed where they operate.

In addition to deliberate targeting, inadvertent targeting may
al so operate in the selection of SFPs. This occurs when the
requirements of site selection tend, unwittingly perhaps, to favor
certain categories of schools over others. For exanple, if the
selection criteria call for the presence of a storage area, a
m nimal |y equi pped kitchen and some conmunity capacity to
suppl enent or transport the food, it is easy to see how | ess
weal thy communities frequently fail to neet these standards. The
result, of course, is that those conmmunities nost in need of the
food fromboth the nutritional and cognitive devel opnent vantage
points may be less likely to receive it than comunities where the
need is not as great. Program designers and nmanagers may w sh to
devel op strategies for identifying communities in which children
are both cognitively and nutritionally nost at risk. |n those cases
where the community is unable to neet site selection criteria,
speci al assi stance or dispensations should be consi dered.

Most frequently, SFPs are conducted as either school |unch or
snack prograns. In only a relatively small nunber of cases have
breakfast progranms been inplenmented. Yet one of the nost commonly
cited justifications for SFPs is that they increase student's
attentiveness and, therefore, academ c performance (the critical

di mension of internal efficiency). |If this Iine of reasoning is
valid -- and several studies suggest that it is, although others |end
thensel ves to contradictory interpretation -- then it may well nake

nost sense to schedule the neal or snack i mrediately prior to the
time when the nost cognitively demandi ng part of the curriculumis
taught. |In nost cases this will mean at the begi nning rather than
in the nmiddle of the school day. Afternoons are nore often used for
art, physical education, and vocationally oriented studies. The
advant ages of placing an SFP early in the day nay be offset by the
di sadvant ages associated with a child's returning home at noon: the
need to expend calories to wal k | ong distances, an inadequate |unch
that fails to conpensate for this caloric expenditure, and the

i ncreased probability of absenteeismin the afternoon. On the other
hand, early norning feeding prograns probably do not produce the
substitution effect that lunch prograns do, because in many
devel opi ng countries fanm|lies do not serve breakfast to children



The correct decision concerning the timng of the SFP depends on
many factors. However, if all other things are equal and the schoo
schedul e is nore demandi ng in the norning, school breakfasts or
early norning snacks may have a greater inpact than other kinds of
SFP intervention

It was noted above that enrollment ratios and absentee rates
are two frequently used nmeasures of a system s internal efficiency.
SFPs are often defended on the grounds that they serve to draw
students to enroll in school and encourage themto attend once
enrolled. Once again the evidence for the claimis mxed, and the
nmet hodol ogi es enpl oyed in gaining the evidence are not of unifornmy
even quality. However, it seens that the degree to which SFPs
attract students is a function of many variables. Two of the nost
i mportant are:

1. The opportunity costs of school attendance conpared to
t he market val ue of the food

2. The probable return on a student's investnent in
education conpared to the revised opportunity cost of
school i ng (where revised opportunity costs equal fees,
books, uniforns, and foregone wages m nus the market
val ue of the food)

Where the opportunity costs are high and the nmarket val ue of
the food is low, famlies are better off keeping their school -age
children at hone unless it is likely that school enrollnment will
contribute to an enlarged stream of earnings in the future. Even in
countries where fees, books, and uniforns are mninmal, the
opportunity cost of schooling may be high if the child' s | abor can
be gainfully used (or if it enables soneone el se to seek gainful
enpl oynent, as in the case of a child who takes care of younger
siblings so that the nother can work outside the honme). The
inmplication of this analysis is that ration size nmay be a powerful
determ nant of an SFP's ability to attract students in those
countries where opportunity costs of schooling are high and the
probabl e return on investing in just a few years of prinary school
is low Full breakfasts or |unches will be inducenents to enroll
wher eas snacks probably will not draw nore students. Conversely, in
cul tures where education has a clear econom c benefit and where
opportunity costs of schooling do not serve as a w despread barrier
to enrollnent, SFPs are likely to have little inpact on attendance
and enrollnent. |In these cases, snack progranms nay be a nore cost
effective intervention than full neal prograns for neeting
nutritional and cognitive needs.

In summary, then, SFPs can contribute to the increased
internal efficiency of school systens if they are properly planned.
Such pl anni ng nust begin with the recognition that food al one
cannot conpletely overconme cognitive deficits present in
nutritionally deprived school -age children. However, SFPS can serve
as the springboard for a variety of activities designed to inprove
teacher quality and the cognitive functioning of students.
Deci si ons about the timng of feeding (early norning or md-day),
ration size, and target popul ation should al so be governed by the
| evel of educational inpact that is deened desirable. Let us now
turn to a discussion of how SFPs can influence external efficiency.



4.3 SFPs and Enhanced External Efficiency

Any di scussi on about inproving a school systenis externa
efficiency is rooted in the belief that education exerts a powerful
i nfluence on the attai nnent of a country's devel opnent objecti ves.
This influence can be either positive or negative. Were negative,
the curriculumis largely irrelevant and the val ues it enphasizes
i nappropriate. Oten this negative influence is exerted in such a
subtl e manner that teachers, parents, and students are unaware of
it. These unintentional |essons that schools teach are called the
"hi dden curriculumn SFPs provide educators with many opportunities
to shape the hidden curriculumin ways that support nore broadly
based devel opnment efforts.

A key aspect of SFPs is that they provide an avenue for al
segnents of the conmunity to participate in school activities.
Under the best of circunstances, parents will organize to suppl enent
the commodities with locally rai sed produce or purchased
foodstuffs. This creates the opportunity for dynam c synergisns
bet ween cl assroom nutrition education and community deci si onnmaki ng.
| medi ately, that portion of the curriculumis bestowed with a
speci al rel evance.

Local groups of parents often need to organi ze t hensel ves in
support of an SFP if the programis to succeed. Not only nust they
work to suppl enent donated commodities, but they al so need to nake
deci si ons about program | ogistics, including neal preparation,
product delivery, and nai ntenance of cooking facilities. The net
result of this participation is twofold: parental involvenment in a
broader range of school matters is pronoted and the | ocal community
devel oprment efforts are stinulated. The degree to which conmunity
i nvol venent is deened inportant to program planners may infl uence
a nunber of nanagenent decisions. For exanple, on-site cooking
probably offers nmore conmunity devel opnent potential than prograns
usi ng ready-to-eat foods. Simlarly, SFPs that serve all enrolled
children probably stinulate nore wi despread parental involvenent
than prograns targeting only sonme children for participation

SFPs can be designed to encourage the production of |ocal
foods either by parents or children. Thus, they can becone a
departure point for teaching about soil preparation, prevention of
soi|l erosion, seed gernination, and ot her aspects of food
cultivation. These principles can be applied in a school garden
Al'l too often, however, school gardens prove unsuccessful. Mny
factors contribute to their failure: vacation breaks, thieving, and
unsuitabl e | and, for exanple. Decision-nakers need to ask
thensel ves what the educational nessage of a failed gar den is? It
may well be advisable to explore alternatives to the traditional
school plot. one possibility is to have students grow food on
nearby working farms in cooperation with |andowners. Such an
approach woul d probably pronote a hi gher degree of transfer between
school and hone, while contributing to increased rel evance of the
curriculumto local conditions and needs.

If the SFP is structured so that inported comodities will be
phased out over a specified period of tine, the program may al so
contribute to the pronotion of community self-reliance. This would
certainly be an inportant |esson to include in the hidden
curriculum Self-reliance, however, will only be achieved if the
communi ty invol vement has been careful ly nurtured.



Deci si ons about the size and type of rations should also be
exam ned fromthe perspective of the hidden curriculum \Wat
behavi ors are nodel ed for children when the SFP is based either on
snacks or unbal anced neal s? Wat is the inplicit nutrition
educati on nessage conveyed by the ration? It nay well be that the
SFP unwittingly contradicts the nore carefully planned intent of
the school's nutrition education curricul um

Ef fective nutrition education can nake an inportant
contribution to a systenmls external efficiency, because what is
| earned by one generation has a significant bearing on the rearing
of future generations and, therefore, on a country's stock of human
capital, a critical ingredient in all devel opnent strategies. SFPs
provide a val uabl e opportunity to nake nutrition education efforts
nmeani ngful . They can becone the basis for exploring best nutrient
buys, proper handling and storage of foods, food preservation and
preparation, and alternative sources of inportant nutrients. For
classroomnutrition education to reach its potential, targeting
nessages to local priorities is essential, as is the use of sound

pedagogy.

In summary, SFPs can be designed to inprove externa
ef ficiency by reinforcing nore broadly based devel opnent
obj ectives. Prograns that encourage comunity partici pation
suppl enent ati on and eventual phaseout of donated comodities, |oca
producti on of foodstuffs, and consistency between SFP and nutrition
educati on nessages will have the greatest educational inpact.

* %

4.4 Concl usi ons

In examning the literature on SFPs, it appears that the
potential inpact of SFPs nay not have been reached. This is in part
because they were designhed exclusively or primarily fromthe
standpoi nt of nutritional rather than educational needs. Effective
program pl anni ng nust be based on a careful exami nation of both

sets of needs and how they relate to each other. In sone
situations, educational needs m ght be given a higher planning
priority; in others, the reverse will be true.

In evaluating SFPs, greater clarity is needed concerning the
relative priorities given to each objective. Were interna
ef ficiency questions are of paranount interest, sinple proxies for
cogni tive devel opment are needed. Perhaps the rate of successfu
student conpletion of a given grade might prove useful if such
critical intervening variables as teacher quality, distance between
hone and school, prior education of the nother and famly, and
soci oeconom ¢ status can be controll ed.

Research is also needed to conpare the relative inpact of
l unch and breakfast prograns on school performance. Either a
| ongi tudi nal approach within the sane school setting or a
conpari son of matched comunities might prove to be a useful
framework. Once again, a pass/fail rate nmght be suitable in
gaugi ng cognitive developnent if intervening variabl es can be
controlled. Any conparison between breakfast and | unch prograns
shoul d al so neasure differential effects on school attendance.

In addition, further research is needed to assess the inpact



of alternative distribution nodes. For exanple, would a snack and
| unch be a nore potent conbination in ternms of nutritional status,
attendance, and school perfornmance than a breakfast and snack
progran? To what extent can comobdity | evels be reduced without
diluting an SFP's educational (as opposed to nutritional) benefits?
These are all questions that require serious analysis and

di scussi on.

The met hodol ogi cal difficulties of conducting good research in
this area are nunerous. The relationships between SFPs (the
i ndependent vari able) and school attendance or perfornance (the
dependent variables) are seriously confounded by a series of
i ntervening variables that collectively may exert nore influence on
the hypothesized rel ationship than the independent variabl es al one.
Adding to the difficulties of inferring relationships is the need
to take into account seasonal variations that mght influence
school attendance and attentiveness.

For pl anners, however, the nost pressing concern should be the
identification of whatever other inputs are needed in conbination
with SFPs to pronote educational change. Children do not |ive by
bread al one, and while food is undoubtedly a necessary condition
for healthy growth and devel opnent, it certainly is not sufficient.
Only when SFPs are viewed as but one conponent of broader schenes
to inprove education will they be able to achieve their ful
potential as vehicles for inproving the internal and external
ef ficiency of school systens in devel opi ng countri es.

Section 5 presents a franework for an operations research
project that could provide answers to these questions.
Specifically, the proposed anal ytical framework woul d assist planners
in matching the ecology of a programsetting to design features so
that the right m x of inputs could be made avail abl e at every
programsite.

* %

5. CONCLUSI ONS AND NEXT STEPS

Do school feeding progranms increase attendance, inprove
academ ¢ performance, and contribute to higher enrollnment ratios?
The studi es that have been undertaken thus far fail to provide us
with a conclusive answer to this question. They also neglect, by
and large, to relate inpact to beneficiary popul ation
characteristics to enable planners to determne for which individuals
SFPs are nost likely to make a difference. Cearly, what is needed is
further research. O equal clarity, however, is the need for a new
approach to the probl em of assessing program benefits.

In this section, the broad outline of an operations research
project on the inpact of SFPs is sketched. It is intended not as a
conmpl ete, self-contained net hodol ogical guide to inquiry in this
area (which it nost definitely is not), but to highlight the kinds
of issues that nust be systematically addressed in order for
policymakers to answer three basic and interrelated questions: (1)
What ki nds of changes do SFPs pronpote and for whon? (2) To what
extent are these changes interdependent? (3) Gven a particular set
of ecological conditions, what is the ideal SFP design to pronote
i mprovenents in enroll nment, attendance, and acadeni c achi evenent ?



The justification for an operations research approach lies in
five maj or weaknesses within the body of research on SFPs that is
presently available. First, not a single study involved the use of
basel ine data collected prior to the advent of the SFP. Thus, it is
virtually inpossible to assess the degree to which the program
pronpted changes in the beneficiary population. Specifically, the
| ack of prior nmeasures for attendance rates, enrollnent ratios, and
academ ¢ achi evenent nmeans there is no strong basis for making
i nferences concerning the inpact of the intervention on these
vari ables. Second, in only a few studi es were such intervening
vari abl es as soci oeconom ¢ status and quality of the educational
envi ronment adequately controlled. Thus, it is difficult to
determ ne the extent to which differences are attributable to the
intervention itself or to dissimlarities in the sanple
popul ations. |In nany of the conparative studies, particularly, the
control and experinental groups were not really conparable. Third,
data are generally reported in aggregated ternms naking it
i mpossi ble to nmeasure inpact on groups of students generally deened
to be nost vulnerable to nutrition-related problem girls, rura
children fromlandless famlies, ethnic mnorities, children from
i nconplete famlies, and children fromthe nost econonically
mar gi nal households. Fourth, with the exception of Cotten's work in
Haiti, the studies are not |ongitudinal and therefore tell us
not hi ng about how SFPS i nfl uence rate of change in the variabl es of
i nterest, attendance, enrollnment, and acadeni c perfornance.

Finally, none of the prograns evaluated to date appears to be
"state of the art. Thus, we cannot | earn what the optinmal inpact

of an SFP ni ght be under very favorable and highly replicable
conditions. |In the case of a programthat seeks to induce
cognitively oriented changes in students, "state of the art" at the
very | east probably nmeans that the intervention design nust

i ncorporate a conponent concretely related to the desired cognitive
out conmes.

These linmtations inpede the search for definitive answers to
the three basic questions noted earlier. Let us |ook at each of
these issues in turn and break theminto a series of interrelated,
probi ng hypot heses that would formthe agenda of an operations
research project in this area. The first question asks about the
ki nds of changes SFPs pronote and the characteristics of students
nost affected by these changes. The probi ng hypot heses associ at ed
with this issue include the follow ng:

1. Do SFPs | ead to positive changes in school enroll nent
ratios? Wat are the characteristics of those students
for whom SFPs do and do not constitute an i nducenent to
enroll? Are SFPs effective in pronoting enroll nment anong
students deened to be nobst vul nerable to
nutrition-rel ated probl ens?

2. Do SFPs lead to inprovenents in school attendance anobng
enrol |l ed students? What are the characteristics of those
students for whom SFPs do not constitute an i nducenent to
attend? Are SFPs effective in pronoting attendance anong
students deened to be nobst vul nerable to
nutrition-rel ated probl ens?

3. Do SFPs lead to reductions in the wastage rate as
nmeasured by the proportion of students in the first grade
who conplete primary school in the prescribed nunber of
years? What are the characteristics of those students for



whom SFPS do and do not constitute an inducenent to
conmplete primary school in the prescribed nunber of
years? Are SFPS particularly effective in reducing the
wast age rate anong students deened to be nost vul nerabl e
to nutrition-rel ated probl ens?

4. Do SFPs contribute to a student' s increased ability to
engage in the cognitive processes closely associated with
learning (e.g., ability to concentrate and attend to
instruction, short- and |ong-term nenory, intersensory
integration)? Wat are the specific cognitive processes
nost anenabl e to change through a school feeding
intervention? what are the characteristics of those
students particularly benefitted by SFPs in the area of
cognitive devel opnment? Are SFPs particularly effective in
pronoting cognitive devel opnent anmong students deened to
be nost vulnerable to nutrition-related probl ens?

5. Do SFPs contribute to inprovenents in student academnic
performance? What are the characteristics of those
students whose acadeni c performance appears to benefit
fromthe presence of an SFP? Are SFPs effective in
i mproving the acadeni c performance of students deened to
be nost vulnerable to nutrition-related probl ens?

6. Do SFPS contribute to inprovenents in student nutritiona
status? What are the characteristics of those students
who derive greatest nutritional benefit from SFPs? Are
SFPs effective in inproving the nutritional status of
students deenmed to be nost vul nerable nutritionally?

The second broad i ssue concerns the extent to which changes
pronoted by SFPS are or need to be interdependent. The first set
of questions focused on six change variables: enrollnment ratios,
school attendance rates, wastage rates, intellectual devel opnent,
academ c achi evenent, and nutritional status. This new i ssue seeks
to identify which (if any) of these variables is necessary (and/or
sufficient) to pronote change in the other variabl es under
consi deration. Exanples of probing hypotheses that m ght constitute
the research agenda in this area include the follow ng:

1. For what segnents of the school population is inprovenent
in nutritional status a necessary and/or sufficient
condition for increased cognitive devel opnent and
i mproved academ ¢ achi evenent? For what segnents of the
school population is alleviation of tenporary hunger
wi thout nutritional status change a necessary and/or
sufficient condition for inproved academ c performance?

2. For what segnents of the school population is inprovenent
in nutritional status a necessary and/or sufficient
condition for inproved school attendance rates? For what
segnents of the school population is alleviation of
tenporary hunger al one a necessary and/or sufficient
condition for inproved school attendance?

3. To what extent are changes in enrollnment ratios and
wast age rates dependent on changes in nutritional status?
Can the alleviation of tenporary hunger al one contribute
to change in these areas?



Mat chi ng the design characteristics of an SFP to a particul ar
set of ecological conditions is the final concern on which an
operations research project ought to focus. Sone probing hypot heses
related to this issue and especially suited for inclusion in a
research agenda include the foll ow ng:

1. For what settings woul d breakfast, |unch, snack, or sone
combi nati on of these feedings (e.g., breakfast and | unch)
be nost appropri ate?

2. In what settings should feeding be integrated with a
cognitively oriented intervention?

3. In what settings should the feeding programattenpt to
cl ose the gap between average daily intake and mi ni mum
daily requirenents? Were should the programattenpt only
to alleviate tenporary hunger?

If this list of probing hypotheses constitutes the outline of
an agenda for an operations research project, then attention nust
now be given to nethodol ogi cal issues, including overall approach
sanpl e sel ection, and nodes of analysis. Wat follows is a broad
di scussi on of each of these topics.

To provide responses to the probing hypotheses noted earlier,
an operations research project on SFPs nmust have three inportant
characteristics. First, it should be |ongitudinal; rate of change
over time needs to be neasured. Second, it should assess the inpact
of alternative designs in a variety of ecological settings. Last,
at | east sonme of the designs tested ought to incorporate a
cognitive conponent in order to assess potential inpact for "state
of the art" progranmm ng.

The operation research project proposed here would be of a
3 to 5-year duration; would involve a wide variety of sites in one
country; and would track first graders in relation to attendance,
wast age, acadeni c achi evenent, and nutritional status. |In addition
data on enrollnent ratios would be gathered for the |l ength of the
study. ldeally~ the study would nmonitor the first grade cohort for
the same nunber of years as covered by the primary schoo
curriculum However, because the bulk of attrition generally takes
pl ace by the end of the third grade, it is probable that a
shortened study period, although not preferable to one that
coincides with the primary school cycle, would be adequate for
di scerning nost of an SFP's inpact on the variabl es under
consi derati on.

Seven basic treatnent progranms would be tested: snack only,
breakfast only, lunch only, snack plus cognitive intervention
program breakfast plus cognitive intervention program |unch plus
cognitive intervention program and cognitive intervention program
only. A "no treatnent" control group would also be included in the
desi gn.

For the cognitive intervention programto be replicable and
appropriate to a wide cross-section of teachers in devel oping
countries, it nust be easy to use and free from any dependence on
materials that are expensive or difficult to obtain. For the
pur poses of this project, a flashcard program of ganes built around
the al phabet, nunbers, and vocabulary itens matched with pictures
seens highly appropriate. These ganes would be teacherled, |ast an



average of 15 m nutes daily, and, insofar as possible, be played in
conjunction with the nmeal or snack activity. As students advanced
beyond the first grade, the games woul d, of course, becone

i ncreasingly conplex and could involve small groups of student

pl ayers worki ng i ndependently of one another. of course, a nopdest
teacher training programwoul d be needed to nount the flashcard
progr am

Each of the seven treatnents would be tested in four different
types of settings to assess how program ecol ogy acts as a nediating
vari able. These settings would be ranked from "nost favorable" to
"l east favorabl e~ through the construction of three indices, one
for socioecononic status, one for the quality of the education
avail able, and one for nutritional status. It is expected that the
"nost favorable" environments woul d be placed between the 51st and
65th percentiles on each index, whereas the "l east favorable" would

fall below the 20th percentile on all indices for which the frame
of reference is a representative sanple of schools within the
target country. In operational ternms, a school would be placed in

a given category if at |east 60 percent of the first graders fel
within the specified ranges and if the ngjority of the renmining
students fell within +10 percentile units of the specified ranges.

The soci oeconom ¢ status index would be constructed to include
fam ly incone; education of father education of nother; physical
characteristics of the fanily dwelling (e.g., nunber of roons,
presence or absence of latrines, roofing material); and presence or
absence of key possessions (e.g., radio, bed, chair). The quality
of education index would reflect teacher qualifications and schoo
facility characteristics. Measures of teacher background include
hi ghest grade conpl eted and years of teacher experience. School
pl ant adequacy would be reflected in the ratio of total enroll nent
to nunmber of school desks, the ratio of total enrollnent to books
in school, lighting, and occupancy density (nunber of students per
square foot of classroom space). Student-teacher ratio would al so
be included in this index, along with the ratio of first graders to
students enrolled in the | ast year of primary school. The
nutritional status index would be a sinple conparative neasure of
wei ght for height.

In Table 3, characteristics of the various ecol ogical settings
and the distribution of treatnent prograns are sunmmari zed. |t shows
that the proposed project involves four distinct ecol ogical
settings, seven different experinental treatnments, and a total of
88 research sites. This relatively large nunber of sites is needed
to ensure an appropriate mx of rural and urban schools as well as

an adequate nunber of first grade subjects. Each cell in Table 3
wi || include one urban school; the remainder will be rural. A
sanple of this size will also facilitate conparisons of inpact on

the basis of program exposure (i.e., the nunber of days the program
was actually in operation at the school site) and differential
program i npact on boys and girls. It is expected that schools with
fewer than 20 first grade students would be elimnated fromthe
sanpl e because of the |ongitudinal nature of the study and the need
to have a reasonabl e nunber of subjects in the study's concl uding
phase.

It is recoomended that both the breakfast and | unch prograns
be desi gned, insofar as possible, to provide students with
approxi mately 30 percent of their minimumdaily nutritiona
requirements. This may well involve the suppl enentati on of donated



commodities. The snack ration should contain approximately one-half
the nutritional value of the breakfast or lunch prograns and shoul d
be served md-norning. Periodic data on the food consunption habits
of the students should be gathered to determ ne the degree to which
the SFP is alleviating tenporary hunger and the extent to which it
pronotes suppl enentation of the current diet or the substitution of
SFP products for normally consuned foods.

In Section 2 of this report, the path anal ysis techni ques used
by the Checchi teamin its three-country study of SFPs were
reviewed. It was noted that a strength of this approach is that it
provides a framework for testing the "fit" between the assunptions
i nherent in the design of an SFP and the actual conditions found in
the field. This is achieved by enabling researchers to exani ne
where the | argest nunmber of "incorrect paths" unanticipated
cause-and-effect linkages) lie. Gven the nature of the operations
research project proposed here -- an attenpt to match a variety of
ecol ogi cal settings to alternate intervention designs -- this
approach seens nobst appropriate.

Data analysis will, of course, need to focus on nore than how
each intervention's inpact differed according to the ecol ogi cal
setting in which it was tested. Conparisons will also have to be

made that point up differences in inpact between boys and girls,
rural and urban students, relatively younger and ol der first
graders, and students with nore versus | ess exposure to the program
(as determ ned by the nunber of days the SFP actually was
operational at the study site).

Table 4 provides the results of an anal ysis of several of the
probi ng hypot heses related to each of the three issues proposed for
consi deration. The analysis includes the relevant independent and
dependent vari abl es, operational definitions, and the kind of
i nstrunentation needed to investigate them These exanples are
offered to illustrate the breadth and conplexity of the proposed
operations research project, as well as the wealth of inval uable
information that woul d be generated t hrough such an effort.

One question remains: |s such a conplex and presunably costly
research effort worthwhile? The savings that will stemfroma nore
cost-effective intervention programw |l undoubtedly justify the

initial investnment nany tinmes over. Food is a val uable resource.

Qur country has a responsibility to see that the essential dilenma
of foreign aid -- the tension between what donor nations are willing
to give and what recipient nations actually want -- is resolved in a
way that results in a positive sumganme where all parties gain.

Wth school feeding prograns, this dilenma is minimzed, because it
is one of a relatively small nunber of prograns that can satisfy

obj ectives of a broad range of constituencies, fromthe U S. farnmer
to the devel oping country planner. As such, it appears to be the
enbodi rent of wi n-wi n gamesnanship. Every effort nust be made to
assure ourselves and our devel oping country partners that this
appearance is firmy rooted in fact. Oherw se, both donor and

reci pient nations alike will beconme losers in the struggle to

create conditions favorable to gl obal peace and security.
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